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Effec t  o f  th e learnin g histor y a t  a  l o w leve l  o f  objec t  analysi s 

l.u c Rodt i  (ro(let@upnif-grenoble.fr ) 
Valeri e Chauvi n &  Gu y Tiberghie n 

Institu t  o f  Cognitiv e Science ,  Universit y o f  Lyon , 
8 av .  Rockfeller ,  6937 3 Lyo n Cede x 08 ,  Franc e 

Accordin g t o mos t  theories ,  objec t  analysi s operate s o n th e 
basi s o f  a  fixe d se t  o f  feature s o r  o n th e basi s o f  perceptua l 
botlom-u p rule s (amon g others :  Palmer ,  1977 ;  Hoffma n & 
Richards .  1984 ;  Biederman ,  1987;Treisma n &  Gelade ,  1980) . 
Some recent s experimenta l  dat a hav e show n tha t  th e 
segmentatio n o f  a n objec t  int o part s ca n b e directe d b y th e 
learnin g histor y (Schyn s &  Murphy ,  1994 ;  Schyn s &  Rodet , 
i n press) .  Ou r  purpos e i s t o stud y whic h leve l  o f  analysi s i s 
concerne d b y thi s learnin g effect .  I n th e presen t  experiment ,  w e 
tes t  th e effec t  o f  learnin g histor y fo r  a  tas k o f  targe t  detectio n 
tha t  i s  generall y considere d a s a  perceptua l  task . 

Experiment design 

We us e unknow n stimul i  calle d "cells "  define d b y unknow n 
shape s insid e gre y disks .  Subject s ha d t o lear n thre e particula r 
shapes .  Thre e learnin g group s wer e define d accordin g t o thre e 
learnin g histories .  I n th e firs t  tw o groups ,  tw o part s o f  eac h 
cel l  wer e presente d befor e th e whol e cel l  (tw o vertica l  part s o r 
tw o horizonta l  part s accordin g t o thegroup) .  I n th e thir d group , 
subject s .sa w th e whol e cell s withou t  segmentation . 

The tes t  tas k i s a  replicatio n o f  th e illusor y conjunctio n 
experiiTien t  o f  Treisma n an d Paterso n (1984) .  Th e author s use d 
a tas k o f  targe t  detectio n i  n  whic h th e targe t  wa s a  two-feature s 
patter n (a n aiTo w define d b y a n obliqu e lin e an d a  angle) .  The y 
foun d tha t  eve n i  n  absenc e o f  target ,  subject s dk l  recogniz e th e 
arro w whe n th e tw o feature s wer e presen t  separately .  Author s 
argue d tha t  illusor y conjunction s appeare d becaus e o f  a  wron g 
integratio n o f  the.s e tw o features . 

Our  purpos e wa s t o se e whethe r  perceptiv e unit s coul d b e 
define d wit h learning .  Subject s ha d t o detec t  a  targe t  i n pattern s 
of  shapes .  Eac h targe t  wa s a  ne w stimulu s define d wit h tw o 
parts :  apar t  previousl y learne d ( a vertica l  on e o r  a n horizonta l 
one)  an d a n "additiv e part" .  I f  illusion s appeare d i n th e absenc e 
of  th e targe t  an d whe n th e tw o part s wer e presente d separately , 
we coul d argu e tha t  subject s associate d th e presente d part s i n a 
wron g wa y causin g illusions . 

I f  difference s appeare d betwee n learnin g groups ,  on e coul d 
argu e tha t  th e previou s presentatio n o f  a  stimulu s influence d 
th e furthe r  perceptio n process :  whe n stimul i  hav e no t  bee n 
leame d a s segmente d pattern s o r  whe n learne d part s di d no t 
coiTcspon d t o th e part s o f  th e target ,  fe w illusio n woul d hav e 
appeare d i n th e absenc e o f  th e target .  A t  th e opposite ,  fo r 
subject s w h o leame d part s o f  th e target ,  th e conjunctio n o f  th e 
ieiime d par t  an d th e additiv e par t  provide d th e illusio n tha t  th e 
targe t  wa s presen t  whil e i t  wa s no t  th e case . 

R e s u l t s a n d D i s c u s s i o n 

We compare d th e correcte d recognitio n rate s betwee n contro l 
item s (wher e part s o f  th e targe t  wer e no t  present )  an d illusor y 
item s (tha t  containe d part s o f  th e target )  fo r  th e differen t 
experimenta l  conditions .  Ou r  hypothesi s focuse d o n a 
differenc e i n thi s compariso n accordin g t o learnin g historie s 
and th e typ e o f  target . 

A firs t  analysi s o f  varianc e showe d tha t  correcte d recognitio n 
rate s wer e highe r  fo r  contro l  item s tha n fo r  illusor y items , 
F(l)=254 ,  p<.001 .  I n othe r  words ,  illusor y item s provide d 
mor e illusion s tha n contro l  items .  Moreover ,  thi s resul t 
appeare d fo r  eac h o f  th e thre e group s o f  subjects .  I t  mean s tha t 
illusion s appeare d wit h o r  withou t  learnin g segmentatio n o f 
th e cells . 

Finally ,  i f  illusor y item s provide d mor e illusion s tha n 
contro l  items ,  th e differenc e varie d a s a  functio n o f  bot h th e 
typ e o f  targe t  (define d wit h horizonta l  o r  vertica l  part s o f  th e 
learnin g cells )  an d th e learnin g history .  F(2)=3.27 ,  p<.05 . 
Mor e precisely ,  mor e illusion s appeare d i f  th e typ e o f  targe t 
was i n accordanc e wit h th e learnin g experience . 

The effec t  o f  th e learnin g proces s o n th e recognitio n rate s i n 
our  experimen t  showe d tha t  eve n thoug h ther e wa s a 
preferentia l  segmentatio n o f  a n objec t  int o parts ,  thi s 
segmentatio n coul d b e change d b y th e learnin g experience .  I f 
we conside r  th e illusion s tas k a s a  perceptua l  task ,  w e ca n 
conclud e tha t  th e learnin g histor y ma y affec t  th e forma t  o f  th e 
perceptua l  representatio n o f  a n object . 
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