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Abstrac t 
The representatio n o f  visua l  feature s i s investigate d b y 
examinin g th e type s o f  informatio n tha t  ar e encode d a t 
th e featur e leve l  whic h ar e use d fo r  featur e binding . 
Feature s ar e ofte n assume d t o b e boun d togethe r  b y virtu e 
of  thei r  commo n location ,  bu t  th e curren t  stud y show s 
tha t  share d context ,  a s wel l  a s location ,  act s t o constrai n 
th e featur e bindin g proces s an d th e formatio n o f  illusor y 
conjunctions .  T w o differen t  sort s o f  contex t 
manipulation s ar e reporte d I n on e manipulation ,  th e 
contex t  o f  eac h ite m i n th e displa y i s  establishe d b y 
flankin g bars ,  an d bindin g error s ar e examine d a s a 
functio n o f  thi s share d contex t  Als o examine d i s a  mor e 
globa l  contex t  manipulatio n i n whic h th e item s presente d 
for m eithe r  a  wor d o r  nonwor d Bot h sort s o f  context s 
affec t  featur e binding ,  althoug h i n differen t  ways . 
Finally ,  som e o f  th e computationa l  difficultie s i n 
implementin g a  featur e representatio n tha t  encode s 
contex t  ar e considered . 

For  example ,  Treisma n an d Gelad e (1980 )  assume d tha t 
foca l  attentio n wa s require d t o determin e th e feature s 
presen t  a t  an y singl e location ;  mor e recently ,  Wolfe ,  Cave , 
an d Franze l  (1989 )  allowe d tha t  i n effect ,  featur e m a p s 
coul d b e superimpose d upo n eac h other ,  s o tha t  th e 
combine d activit y o f  relevan t  featur e m a p s coul d b e 
determine d fo r  al l  location s simultaneously .  Bu t  wha t  i s 
importan t  t o not e i s tha t  thes e differen t  theorie s shar e th e 
ide a tha t  feature s ar e boun d togethe r  b y virtu e o f  thei r 
c o m m on location . 
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Does a  featur e detecto r  detec t  somethin g mor e tha n jus t 
th e presenc e o f  a  feature ? I n fact ,  th e answe r  i s prol)abI y 
yes .  Fo r  example ,  conside r  a  retinotopi c featur e m a p ,  i n 
whic h m a n y featur e detector s wit h limite d receptiv e field s 
ar e distribute d t o spa n a  larg e regio n o f  visua l  space .  Sinc e 
eac h detecto r  i s tie d t o a  particula r  locatio n within  th e 
visua l  field ,  a n activ e detecto r  specifie s bot h th e presenc e 
of  a  featur e an d th e locatio n o f  tha t  feature .  I n suc h a 
featur e m a p ,  i t  woul d b e correc t  t o sa y tha t  feature s ar e 
encode d wit h locatio n information . 

The possibility that feature detectors may encode more 
tha n th e mer e presenc e o f  a  featur e i s  importan t  w h e n 
considerin g th e proble m o i  featur e bindin g — tha t  is ,  whe n 
determinin g whic h feature s belon g t o th e sam e objec t  an d 
whic h feature s belon g t o differen t  objects .  Figur e 1  show s 
a se t  o f  featur e detector s tha t  encod e onl y th e presenc e o f 
features .  Th e activatio n o f  thes e detector s b y themselve s 
canno t  b e unambiguousl y interpreted .  I f  instea d w e hav e a 
set  o f  retinotopi c featur e m a p s ,  an d w e k n o w th e 
correspondenc e betwee n location s o n th e tw o maps ,  the n 
th e activit y o f  th e featur e detector s specifie s no t  onl y th e 
locatio n o f  features ,  bu t  als o th e locatio n o f  featur e 
conjunctions .  Theorist s i n psycholog y hav e differe d o n 
ho w easil y th e correspondenc e betwee n tw o map s migh t  b e 
accessed ,  o r  h o w availabl e thi s correspondenc e migh t  be . 

b. 
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Figur e 1 .  a )  Thi s featur e representatio n canno t  distinguis h 
betwee n th e simultaneou s presentatio n o f  a  re d vertica l 
wit h a  blu e horizonta l  lin e an d a  re d horizonta l  wit h a 
blu e vertica l  line ,  b )  Thi s representatio n specifie s th e 
locatio n o f  al l  feature s a s wel l  a s th e locatio n o f  th e red 
vertica l  an d blu e horizonta l  line s 

But should location be special? Or might features encode 
othe r  type s o f  information ? Migh t  ther e b e a  w a y o f 
identifyin g whic h feature s belon g togethe r  beside s share d 
location ? Dunca n (1989 )  suggest s tha t  th e visua l  syste m i s 
most  likel y no t  limite d t o locatio n cue s fo r  integratin g 
feature s together .  Thi s repor t  wil l  examin e th e possibilit y 
tha t  feature s encod e aspect s o f  thei r  surroundin g context .  I n 
thi s way ,  feature s tha t  shar e a  simila r  contex t  woul d b e 
boun d togethe r  i n th e sam e w a y a s feature s sharin g simila r 
locations .  Fo r  example ,  conside r  th e lette r  A  i n th e wor d 
C A T.  O n e constrain t  o n th e w a y th e feature s o f  th e A 
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woul d b e conjoine d i s thei r  share d context :  al l  th e feature s 
of  th e A  appea r  i n a  contex t  consistin g a  C  o n on e sid e an d 
a T  o n th e other .  Thi s informatio n coul d b e usefu l  i n 
decidin g tha t  al l  th e feature s o f  th e A  belon g together . 

It is already well-established that context plays a central 
role  i n ou r  perceptions .  T h e famou s exampl e illustrate d i n 
Figur e 2  show s h o w th e sam e figure ,  i n thi s cas e th e 
ambiguou s A/ H object ,  ca n b e interprete d i n differen t  way s 
dependin g upo n th e object' s surround .  However ,  i t  i s  a 
ver y larg e j u m p fro m th e clai m tha t  contex t  ca n affec t  ou r 
interpretatio n o f  objects ,  t o th e clai m tha t  aspect s o f 
contex t  ar e encode d a t  th e featur e level .  Furthermore ,  ther e 
i s a  considerabl e differenc e betwee n encodin g locatio n 
informatio n a t  th e featur e leve l  an d contextua l  informatio n 
at  th e featur e level . 

T A E C A T 

Figur e 2 .  A n exampl e o f  th e effec t  o f  contex t  o n th e 
interpretatio n o f  a n ambiguou s object . 

conjunctions ,  o r  th e fals e recombination s o f  feature s 
(Treisma n &  Schmidt ,  1982) ,  shoul d b e mor e likel y t o 
occu r  a m o n g feature s give n simila r  encodings .  Cohe n & 
Ivr y (1989 )  foun d highe r  rate s o f  illusor y conjunction s 

a m o ng feature s tha t  wer e displaye d clos e together , 
suggestin g tha t  feature s encod e locatio n information .  I n th e 
same way ,  i f  contextua l  informatio n i s encode d a t  th e 
featur e level ,  the n illusor y conjunction s shoul d occu r  mor e 
frequentl y betwee n feature s sharin g simila r  contexts . 
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I t  seem s intuiti\el y reasonable ,  o r  a t  leas t  consisten t 
wit h th e know n anatom y o f  th e Msua J cortex ,  t o imagin e a 
featur e representatio n consistin g o f  m a n y vanetie s o f 
retinotopi c map>s .  Suc h map s ca n b e quit e genera l  purpose , 
i n tha t  the y ca n specif y al l  th e possibl e location s i n whic h 
an objec t  migh t  appear .  I t  seem s m u c h mor e difficul t  t o 
sf)ecif y al l  th e differen t  context s i n whic h a n objec t  migh t 
appear ;  i n fact ,  i t  ca n b e har d t o visualiz e th e orgamzatio n 
of  a  featur e "map "  encodin g contextua l  information . 
Figur e 3  show s on e possibility .  T h e m a p specifie s th e 
presenc e o f  differen t  feature s withi n severa l  contexts . 
Context s whic h ar e simila r  t o eac h othe r  ar e clos e togethe r 
i n thi s contextua l  encodin g space .  Suc h a  m a p ha s som e 
interestin g properties .  Th e contextua l  m a p doe s no t  specif y 
wher e i n th e imag e a  featur e m a y occur ,  bu t  instea d 
specifie s wha t  sor t  o f  surroun d th e featur e occupies . 
Althoug h thi s m a p doe s no t  directl y encod e location ,  i t  i s 
stil l  usefu l  fo r  featur e binding ,  sinc e feature s tha t  shar e th e 
same context s wil l  len d t o belon g together .  Also ,  suc h a 
m ap ca n explai n som e sort s o f  perceptua l  groupin g effects . 
I n th e representatio n use d i n Figur e 3 ,  a  se t  o f  colinea r 
point s wil l  shar e a  mor e simila r  representatio n tha n a  se t  o f 
haphazardl y arrange d points .  Thi s similarit y i n encodin g 
coul d serv e a s on e basi s fo r  groupin g th e point s together , 
so tha t  th e perceptua l  groupin g woul d b e explaine d a t  th e 
leve l  o f  featur e representation . 

The experiment reported here is based upon a principle 
of  encodin g similarity .  I t  i s  assume d tha t  th e processe s 
responsibl e fo r  bindin g togethe r  feature s us e informatio n 
encode d b y th e featur e detector s t o determin e likel y featur e 
conjunctions .  Feature s tha t  ar e encode d i n simila r  ways , 
perhap s du e t o thei r  simila r  location s o r  simila r  contexts , 
ar e therefor e likel y t o b e boun d together .  Likewise ,  illusor y 

Figur e 3 .  A  sampl e featur e ma p base d o n surroundin g 
context ,  a )  Sampl e stimulus ,  b )  Encodin g o f  stimulu s 
usin g contex t  base d featur e map .  Eac h detecto r  encode s 
informatio n abou t  th e contex t  o f  it s associate d feature ,  i n 
thi s cas e th e positio n o f  neighborin g elements . 

Two sorts of contexts are examined in the current 
experiment .  T h e firs t  sor t  o f  contex t  i s  ver y simple , 
consistin g o f  a  pai r  o f  bar s tha t  flan k displa y item s eithe r 
verticall y o r  horizontally .  Thi s contex t  manipulation , 
referre d t o her e a s "share d context" ,  i s  loca l  t o th e feature s 
presen t  i n th e display ;  fo r  example ,  item s i n th e displa y ca n 
be presente d i n th e sam e o r  i n differen t  contexts ,  an d th e 
effec t  o f  share d loca l  contex t  o n featur e bindin g ca n b e 
observed .  Base d o n th e principl e o f  encodin g similarity , 
feature s presente d i n th e sam e context s shoul d b e mor e 
likel y t o b e incorrectl y conjoined .  Thi s simpl e contex t 
manipulatio n seem s lik e a  goo d startin g poin t  fo r  findin g 
contextuall y boun d representations .  Th e positio n o f 
neighborin g element s ha s bee n suggeste d befor e a s a 
nonspatia l  basi s fo r  featur e bindin g b y Stron g an d 
Whitehea d (1989) .  I n th e Stron g an d Whitehea d model ,  th e 
relative  positio n o f  element s outsid e th e focu s o f  attentio n 
ar e use d t o provid e a  uniqu e "tag "  fo r  th e se t  o f  feature s 
withi n th e focu s o f  attention .  Th e secon d typ e o f  contex t  i s 
a mor e globa l  propert y o f  th e stimulus ,  namel y whethe r  th e 
feature s presente d compris e a  wor d o r  a  nonword .  A n effec t 
of  thes e globa l  projsertie s woul d impl y tha t  th e featur e 
representatio n i s determine d onl y afte r  a  highe r  leve l  o f 
processin g fo r  whic h th e globa l  propertie s ca n b e defined . 
At  th e sam e time ,  th e experimen t  furthe r  investigate s th e 
encodin g o f  locatio n informatio n b y systematicall y varyin g 
th e distanc e betwee n feature s i n thes e contexts . 
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M e t h o d 

Stimuli. The ex()enmental materials used in this 
expenment  wer e ver> '  simila r  t o thos e develope d b y 
Pnnzmeta l  an d Millis-Wngh t  (1984 ,  Expenmen t  2) .  Eac h 
stimulu s displa y containe d a  strin g o f  thre e colore d letter s 
tha t  appeare d unpredictabl y t o th e lef t  or  right  o f  fixation . 
Ther e wer e si x possibl e stnng s forme d b y th e thre e letters , 
al l  OMitainin g th e lette r  P :  th e word s PIE ,  S P Y ,  an d M A P . 
and th e nonword s P L F ,  B P T ,  an d N V P Letter s wer e 
randoml y colore d i n red,  blue ,  green ,  o r  yellow ,  wit h th e 
constrain t  tha t  th e sam e colo r  wa s neve r  use d mor e tha n 
onc e i n a  lette r  string . 

Each letter appeared in either a vertical or horizontal 
context .  Th e vertica l  contex t  consiste d o f  whit e bar s 
appeann g abov e an d belo w th e letter ;  th e horizonta l 
contex t  consiste d o f  bar s t o th e lef t  an d right  of  th e letter . 
The bar s formin g th e contex t  alway s appeare d t o "bracket " 
thei r  associate d lette r  -  tha t  is ,  bar s i n th e vertica l  contex t 
wer e oriente d horizontall y an d bar s i n th e horizonta l 
contex t  wer e oriente d vertically .  Stimul i  wer e constraine d 
so tha t  eac h displa y containe d letter s i n bot h th e horizonta l 
and vertica l  contexts ,  fo r  a  tota l  o f  si x  possibl e 
arrangement s o f  context s a m o n g th e letters .  Figur e 4 
illustrate s a  sampl e display . 

;iillil;ll:lli s 

•  P  1 1 I F 
r  iL i  r 

m ^ ^ ^ m B: 

Figur e 4 .  Sampl e stimulus .  Eac h lette r  subtend s 0. 8 x  0. 8 
degree s wit h 2  4  degree s betwee n letters .  I n thi s example , 
th e P  an d F  appea r  i n th e vertica l  context ,  an d th e L  i n th e 
horizonta l  context . 

Procedure .  Th e tas k fo r  subject s wa s t o decid e i f  th e 
targe t  lette r  P  wa s th e sam e colo r  a s a  predesignate d signa l 
color .  Eac h tria l  proceede d a s follows .  A  colore d squeu- e 
appeare d i n th e cente r  o f  th e displa y fo r  100 0 msec .  Th e 
squar e serve d bot h t o mar k th e fixatio n poin t  an d t o 
designat e th e signa l  colo r  fo r  th e trial .  Th e stimulu s 
displa y wa s the n presente d fo r  15 0 msec .  Subject s presse d 
a ke y t o indicat e whethe r  th e colo r  o f  th e targe t  lette r  P 
matche d o r  di d no t  matc h th e signa l  color .  Subject s wer e 
instructe d t o answe r  a s quickl y a s possibl e withou t 
sacrificin g accuracy .  However ,  n o feedbac k wa s provide d 
durin g th e experimen t 

Ther e wer e a  tota l  o f  21 6 trial s i n th e experiment . 
Pairin g eac h o f  th e si x lette r  string s wit h eac h o f  th e si x 
possibl e contex t  arrangement s yielde d 3 6 stimulu s items , 
whic h appeare d bot h t o th e lef t  an d right  o f  fixatio n fo r  a 
tota l  of  7 2 stimulu s displays .  Eac h displa y wa s presente d 
thre e times :  onc e a s a  positiv e trial ,  i n whic h th e colo r  o f 
th e targe t  lette r  P  matche d th e signa l  color ;  onc e a s a 
featur e trial ,  i n whic h th e signa l  colo r  wa s no t  presen t  i n 
th e display ;  an d onc e a s a  conjunctiv e trial ,  i n whic h th e 
signa l  colo r  af̂ jeare d i n on e o f  th e letter s othe r  tha n th e 
targe t  lette r  P .  Th e conjunctiv e trial s wer e th e crucia l  trial s 
of  th e experiment ,  sinc e the y allowe d th e possibilit y o f 
featur e conjunctio n errors .  I n all ,  thre e variable s w e r e 
manipulate d i n th e conjunctiv e trial s o f  th e experiment :  (1 ) 
whethe r  th e displa y consiste d o f  a  wor d o r  nonword ;  (2 ) 
th e distanc e i n character s betwee n th e lette r  P  an d th e lette r 
appearin g i n th e signa l  color ;  an d (3 )  whethe r  th e P  an d 
th e signa l  colo r  share d th e sam e horizonta l  o r  vertica l 
context .  Subjec t  t o thes e constraints ,  th e colo r  o f  stimulu s 
material s wa s determine d randomly . 

Before the expenment began, subjects received 32 
practic e trial s i n whic h feedbac k wa s provided . 

Subjects. Fourteen Carnegie Mellon undergraduates 
participate d fo r  clas s credi t  Th e dat a frcM n on e subjec t  wer e 
discarde d du e t o ver y hig h erro r  rates ,  averagin g 4 8 % 
correc t  o n th e conjunctiv e tnals ,  whic h ar e th e crucia l  trial s 
of  th e experiment ,  an d 5 7 % ove r  al l  trials . 

Resolts 

The average error rates for positive trials, feature trials, 
and conjunctiv e trial s wer e 3 4 % ,  6% ,  an d 2 3 % respectively . 
Ther e wer e significantl y m o r e fals e alarm s i n th e 
conjunctiv e condition s tha n i n th e featur e conditions ,  t(12 ) 
= 44.5 ,  p  <  0.001 .  Fals e alarm s o n th e conjunctiv e trail s 
ar e assume d t o indicat e featur e bindin g errors ;  however , 
clearl y ther e m a y b e othe r  cause s fo r  error s o n th e 
conjunctiv e trials .  Therefore ,  i t  i s  no t  th e absolut e level s o f 
error s tha t  ar e interesting ,  bu t  th e effect s o f  wor d stimuli , 
distance ,  an d share d contex t  o n performanc e i n th e 
conjunctiv e trials .  Thes e effect s ar e illustrate d i n Figur e 5 . 
A rich  variet y o f  bot h spatia l  an d nonspatia J influence s o n 
featur e representatio n an d bindin g ca n b e examine d i n th e 
curren t  experiment :  th e effect s o f  a  simpl e share d context , 
th e effect s o f  distanc e betwee n th e conjoine d features ,  an d 
th e effect s o f  a  "hig h level" ,  mor e globa l  context ,  create d b y 
wor d versu s nonwor d stimuli . 

The effects of shared context will be examined first. 
Averagin g ove r  th e wor d an d distanc e factors ,  subject s wer e 
significantl y mor e likel y t o mak e conjunctiv e error s o n th e 
share d contex t  trial s tha n o n th e differen t  contex t  trials . 
Fals e alar m rate s average d 2 7 % fo r  share d contex t  trial s an d 
2 0 % fo r  differen t  contex t  trials .  F(l,12 )  =  5.225 ,  p  = 
0.041 .  Th e probabilit y o f  subject s conjoinin g feature s i s 
therefor e affecte d b y th e contex t  surroundin g th e features . 
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Illusor y conjunction s a s a  functio n o f  w o r d status , 
context ,  a n d distanc e 

0. 4 

0.3 -
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01 

+. . 

- - 0 - - Word,  distanc e 1 

Word.  distar)c e 2 

h4onword ,  distarx: e 1 

Nonword ,  distarxi e 2 

Share d Differen t 
Contex t  typ e 

Figur e 5 .  Illusor j  conjunctions ,  measure d b y th e fals e alar m rat e fo r  th e conjunctiv e trials . 

suc h tha t  feature s ar e mor e likel y t o b e conjoine d i f  the y 
appea r  i n th e sam e context .  Thi s Tindin g suggest s tha t 
feature s £ir e encode d i n a  contex t  sensitiv e way .  Bu t  a s 
Figur e 5  illustrates ,  th e effec t  o f  share d contex t  appear s t o 
var y considerabl y dependin g upo n whethe r  th e feature s 
appea r  withi n a  wor d o r  nonword .  Althoug h th e interactio n 
of  share d contex t  an d wor d di d no t  quit e reac h significance , 
(1,12 )  =  3.85 ,  p  =  0.073 ,  th e effec t  o f  share d contex t  ca n b e 
clearl y see n fo r  th e nonwords ,  bu t  no t  a t  al l  fo r  th e wor d 
stimuli . 

The effect of distance was also modulated by the word 
natur e o f  th e stimuli .  Ther e wa s a  significan t  interactio n 
betwee n th e wor d an d distanc e factors ,  F(l,12 )  =  8.18 ,  p  = 
0.014 ,  s o tha t  th e effect s o f  distanc e wer e mor e pronounce d 
i n nonword s tha n i n words .  Th e principl e o f  encodin g 
similarit y appeare d t o hol d i n th e nonwords ,  i n whic h 
adjacen t  feature s wer e mor e likel y t o b e conjoine d tha n 
nonadjacen t  features .  I f  ther e i s an y effec t  o f  distanc e o n 
wor d Items ,  i t  i s  tha t  adjacen t  feature s ar e les s likel y t o b e 
conjoine d tha n nonadjacen t  ones .  However ,  th e magnitud e 
of  th e distanc e effec t  i s  m u c h smalle r  fo r  word s tha n 
nonwords ,  3.0 % versu s 8.5% . 

Despit e th e influenc e o f  wor d display s o n othe r 
experimenta l  variables ,  ther e wa s n o evidenc e o f  an y mai n 
effec t  o f  wor d versu s nonwor d displays ,  F(l,12 )  =  0.416 . 
Thi s resul t  m a y a t  firs t  see m a t  odd s wit h th e finding s o f 
FYinzmeta l  an d Millis-Wrigh t  (1984) ,  w h o reporte d fewe r 
conjunctiv e error s i n nonwor d display s tha n wor d displays . 
I n th e curren t  experiment ,  mos t  condition s showe d fewe r 
error s fo r  wor d tha n nonwor d stimuli ;  however ,  whe n 
condition s wer e optimize d fo r  error-fre e performanc e base d 
on th e principl e o f  encodin g similarit y (differen t  context , 
distanc e 2) ,  ther e wer e fewe r  error s o n th e nonwor d tha n 
th e wor d items .  Th e curren t  findin g therefor e offe r  som e 
limit s t o th e generalit y o f  th e Prinzmeta l  an d Millis-Wngh t 
results . 

Discussion 

The pattern emerging from these results suggests that the 
representatio n o f  a  featur e depend s bot h upo n loca l 
attnbute s o f  th e feature ,  lik e it s locatio n an d immediat e 
context ,  a s wel l  a s mor e globa l  propertie s o f  th e featur e 
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environment,  suc h a s whethe r  th e featur e appear s withi n a 
wor d o r  nonword .  I n th e curren t  experiment ,  th e 
representatio n o f  feature s i n nonword s include d informatio n 
abou t  featur e locatio n an d aspect s o f  th e immediat e context . 
At  leas t  fo r  nonwords ,  thi s locatio n an d contextua l 
informatio n i s use d i n th e featur e bindin g process ,  a s 
evidence d b y th e greate r  numbe r  o f  illusor y conjunction s 
occurrin g betwee n feature s shann g simila r  location s an d 
contexts . 

But another sort of feature representation seems to be 
establishe d whe n feature s appea r  withi n words .  Th e curren t 
result s sugges t  tha t  th e final  representatio n o f  feature s ca n 
be determine d a t  leas t  i n par t  b y knowledg e abou t  highe r 
(Mder  structures ,  lik e words .  However ,  th e influenc e o f  wor d 
structur e o n featur e representatio n i s a  contextua l  effec t 
ver y differen t  fro m th e effec t  o f  th e flankin g horizonta l  an d 
vertica l  contexts .  I t  appear s tha t  th e featur e representatio n 
establishe d ci s a  resul t  o f  th e interactio n wit h wor d 
knowledg e i s no t  sensitiv e t o th e specific s o f  featur e 
instances ,  lik e locatio n o r  surroundin g context .  Instead ,  i t 
seems tha t  thes e loca l  attnbute s o f  feature s ar e overridde n 
by th e influenc e o f  highe r  leve l  organization .  Thi s raise s 
th e interestin g questio n o f  h o w featur e bindin g migh t 
procee d i n case s wher e top-dow n influence s ar e relevant . 
An interestin g sideligh t  i s  tha t  althoug h th e wor d facto r 
interacte d wit h othe r  experimenta l  factors ,  a  post -
experimen t  surve y foun d onl y on e subjec t  w h o wa s awar e 
of  an y word s bein g presente d durin g th e experiment . 

The most interesting result of the experiment may be the 
evidenc e i t  provide s fo r  contex t  sensitiv e featur e encoding , 
sinc e i t  appear s tha t  th e featur e bindin g processe s us e bot h 
locatio n an d contextua l  informatio n t o bin d feature s 
together .  However ,  implementin g a  contextuall y encode d 
featur e representatio n raise s a  numbe r  o f  difficul t 
computationa l  problems .  O n e concer n i s th e possibl e siz e 
of  th e featur e encodin g space .  Th e horizonta l  an d vertica l 
context s use d her e ar e on e simpl e exampl e o f  a  contex t  tha t 
may b e encode d a t  th e featur e level ,  bu t  ther e i s a 
potentiall y  enormou s spac e o f  possibl e contextua l 
encodings .  Coars e code d representation s ar e on e wa y o f 
reducin g th e numbe r  o f  detector s require d t o spa n a  give n 
encodin g space ,  an d Hinto n (1981 )  ha s show n tha t  th e 
saving s advantag e o f  coars e codin g increase s wit h th e 
number  o f  encode d dimensions .  Othe r  saving s coul d b e 
introduce d b y usin g dynamicall y programme d featur e 
detectors .  A  relativel y smal l  se t  o f  detector s migh t  b e 
programme d t o encod e tas k relevan t  contex t  information .  A 
purel y speculativ e approac h a t  thi s poin t  migh t  b e a n 
implementatio n base d upo n th e C I D mode l  o f  McClellan d 
(1985) . 

A second problem in implementing contextual maps is 
usin g informatio n fro m a  nonspatia l  contextua l  m a p i n 
conjunctio n wit h featur e map s base d o n othe r  type s o f 
spatia l  an d nonspatia l  metrics .  T w o spatiall y  organize d 
maps fo r  differen t  feature s ca n b e meaningfull y compare d 

and correlated ,  sinc e a  direc t  correspondenc e betwee n 
location s i n th e tw o map s ca n b e established .  However , 
differen t  contextua l  map s wil l  b e lai d ou t  accordin g t o 
differen t  metncs ,  an d ther e m a y b e n o direc t  mappin g fro m 
position s withi n on e typ e o f  contex t  m a p t o thos e i n 
another .  O n e wa y aroun d thi s difficult y m a y b e t o lin k 
featur e map s base d upo n differen t  metric s indirectly , 
throug h a  higher ,  objec t  leve l  representation .  I n thi s 
scheme ,  eac h m a p woul d ac t  a s a  sourc e o f  constrain t  o n th e 
number  an d descriptio n o f  object s i n th e environment .  Th e 
fina l  representatio n o f  th e environmen t  woul d b e 
determine d b y a  constrain t  satisfactio n proces s usin g bot h 
locatio n an d contextua l  information ,  operatin g ove r  th e 
entir e se t  o f  featur e maps .  I n th e resultin g representation , 
eac h objec t  i n th e environmen t  descriptio n woul d b e linke d 
t o th e relevan t  value s o n al l  th e featur e maps .  I n thi s way , 
correspondin g position s o n differentl y structure d m a p s 
coul d b e foun d b y specifyin g a  particula r  objec t 
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