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Abstract 

Efficient categorizations of complex stimuli require 
effectiv e encoding s o f  thei r  distinctiv e properties .  I n th e 
objec t  recognitio n literature ,  scen e categorizatio n i s ofte n 
picture d a s th e ultimat e resul t  o f  a  progressiv e 
reconstructio n o f  th e inpu t  scen e fro m precis e loca l 
measurement s suc h a s boundar y edges .  However ,  eve n 
comple x recognitio n task s d o no t  systematicall y requir e a 
complet e reconstructio n o f  th e inpu t  fro m detaile d 
measurements .  I t  i s  wel l  establishe d tha t  perceptio n filter s 
th e inpu t  a t  multipl e spatia l  scales ,  eac h o f  whic h coul d 
serv e a s a  basi s o f  stimulu s encoding .  W h e n 
categorizatio n operate s i n a  spac e define d wit h multipl e 
scales ,  th e requiremen t  o f  findin g diagnosti c informatio n 
coul d chang e th e scal e o f  stimulu s encoding .  I n Schyn s 
and Oliv a (1994) ,  w e showe d tha t  ver y fas t  categorization s 
encode d coars e informatio n befor e fin e information .  Thi s 
paper  investigate s th e influenc e o f  categorizatio n o n 
stimulu s encoding s a t  differen t  spatia l  scales .  Th e firs t 
experimen t  teste d whethe r  th e expectatio n o f  findin g 
diagnosti c informatio n a t  a  particula r  scal e influence d th e 
selectio n o f  thi s scal e fo r  preferre d encodin g o f  th e input . 
The secon d experimen t  investigate d whethe r  th e multipl e 
scale s o f  a  scen e wer e processe d independently ,  o r  whethe r 
the y cooperate d (perceptuall y o r  categorically )  i n th e 
recognitio n o f  th e scene .  Result s sugges t  tha t  eve n thoug h 
scal e perceptio n i s  mandatory ,  th e scal e o f  stimulu s 
encodin g i s  flexibl y adjuste d t o categorizatio n 
requirements . 

Introduction 

Efficien t  categorization s o f  comple x visua l  stimul i  requir e 
effectiv e encoding s o f  thei r  distinctiv e properties .  I n th e 
objec t  recognitio n literature ,  scen e categorizatio n i s  ofte n 
picture d a s th e ultimat e resul t  o f  a  progressiv e reconstructio n 
of  th e inpu t  scen e fro m simpl e measurement s (e.g. ,  Marr , 
1982) .  Boundar y edges ,  surfac e marker s an d othe r  low-leve l 
visua l  cue s ar e progressivel y integrate d int o successiv e 
layer s o f  representation s o f  inaeasin g complexity ,  th e las t 
of  whic h derive s th e identit y o f  a  scen e fro m th e identit y o f  a 
fe w objects .  Fo r  example ,  i n th e centra l  pictur e o f  Figur e 1 , 
combination s o f  fine-grained  edg e descriptor s an d othe r  loca l 
cue s sugges t  th e presenc e o f  cars ,  roa d panels ,  highwa y 
lamp s an d othe r  object s whic h typicall y compos e a  highwa y 
scene .  Precis e categorizatio n o f  a  scen e ofte n require s tha t 
th e loca l  identificatio n o f  componen t  object s precede s th e 
identificatio n o f  th e scene . 
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However ,  comple x visua l  display s compose d o f  man y 
partiall y  hidde n object s ar e ofte n recognize d quickly ,  i n a 
singl e glance~i n fact ,  a s fas t  a s a  singl e componen t  objec t 
(Biederman ,  Mezzanotte ,  &  Rabinowitz ,  1982 ;  Potter ,  1976 ; 
Schyn s &  Oliva ,  1994) .  Thi s dat a suggest s tha t  ther e coul d 
be mor e direc t  route s t o scen e categorizatio n tha n "object -
before-scene. "  Categorizatio n processe s coul d sometime s 
directl y extrac t  globa l  representation s o f  th e inpu t  scene ; 
representation s allowin g "express, "  bu t  comparativel y les s 
precis e classification s o f  th e input .  T o illustrat e th e 
differen t  route s o f  scen e categorization ,  squin t  o r  blin k whil e 
lookin g a t  th e centra l  pictur e o f  Figur e 1 ,  anothe r  scen e 
shoul d appea r  (i f  thi s demonstratio n doe s no t  work ,  ste p 
bac k fro m th e pictur e unti l  yo u perceiv e a  city) . 

Figur e 1  simultaneousl y present s visua l  cognitio n wit h 
tw o scene s associate d wit h a  differen t  spatia l  scale . 
Althoug h i t  i s possibl e t o identif y th e backgroun d cit y scen e 
fro m th e spatia l  layou t  o f  it s  majo r  "blobby "  components ,  i t 
i s  virtuall y impossibl e t o identif y eac h isolate d blo b a s a 
buildin g ( a blo b ca n potentiall y  correspon d t o man y 
objects) .  Thi s exampl e demonstrate s tha t  object-before -
scen e i s no t  a  mandator y rout e t o successfu l  scen e 
categorizations .  Scene-before-objec t  ca n als o characteriz e th e 
recognitio n o f  comple x pictures .  I n an y case ,  scale-specifi c 
informatio n ca n b e use d independentl y t o achiev e distinc t 
categorization s o f  th e sam e hybri d stimulus . 

Recent  studie s o n th e relationship s betwee n categorizatio n 
and perceptio n hav e reveale d tha t  th e high-leve l  tas k bein g 
accomplishe d influence s th e low-leve l  encoding s o f  th e 
stimul i  (e.g. ,  Goldstone ,  1994 ;  Schyn s &  Murphy ,  1994) . 
The availabilit y o f  multipl e level s o f  representatio n o f  th e 
same scen e coiJ d promot e selectiv e encoding s o f  th e scen e a t 
th e scal e bes t  suite d fo r  th e tas k considered .  Fo r  example , 
whil e precis e categorizafion s coul d reconstruc t  th e inpu t 
fro m loca l  fine-grained  measurement s (e.g. ,  boundar y edges) , 
expres s categorizatio n processe s coul d encod e th e sam e 
stimulu s a t  a  crude r  resoluUo n highlightin g th e globa l  scen e 
structure .  I n Schyn s an d Oliv a (1994) ,  w e reporte d suc h a 
coarse-to-fin e encodin g o f  hybri d stimuli .  However ,  i n 
agreemen t  wit h th e demonstratio n o f  Figur e 1 ,  contro l 
sfimul i  als o reveale d tha t  th e tw o spatia l  scale s wer e 
availabl e a t  th e onse t  o f  processing .  Thus ,  th e reporte d 
coarse-to-fin e coul d resul t  fro m tas k constraint s rathe r  tha n 
fro m a  mandator y orde r  o f  spatia l  scal e perception . 

I n thi s paper ,  w e repor t  tw o experiment s studyin g h o w 
categorizatio n processe s operat e i n th e spac e o f  spatia l  scale s 
made availabl e b y perception .  Th e first  experimen t  teste d 
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Figur e 1 :  Thi s (isy n Ulvstrsite s tli e liybri d stimul i  vse d mowexpetimenits . 
n- 1 an d IL+ 1 ar t  LF/Nois « hybids .  ni s uiamLi^uov s hybrid .  Th t  svjsctssicu L 
of  thes e thre e hyhrid s iUustrat e th e jis t  o f  th e cross-frequeiw y primln y I n 
ExpemnenJC 2 .  Th e H F componen t  o f  n^vn^y s \n s o f  tn e s&m e aXi^ryt s 
th e l F componenj t  o f  n+1 .  Th e tripl e show n illvitnalte s th e peroeptiuJcondition . 
I n th e c«egotic« l  conditio n (no l  show n o n thi s fi^we) ,  th e H F componen t  o f  n 
was a  differen t  scen e o f  th e highwa y category . 
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whethe r  th e expectatio n o f  findin g diagnosti c informatio n a t 
a particula r  scal e influence d th e selectio n o f  thi s scal e fo r 
preferre d encodin g o f  th e stimuli .  Th e secon d experimen t 
investigate d whethe r  th e coars e an d fine  spatia l  component s 
wer e processe d independently ,  o r  whethe r  the y cooperate d 
(perceptuall y o r  categorically )  i n th e recognitio n o f  th e 
input . 

Experiment 1 

To demonstrat e tha t  categorizatio n influence s th e scal e o f 
stimulu s encoding ,  w e ra n a  simpl e experimen t  i n whic h 
subject s wer e aske d t o categoriz e 1 8 hybri d stimul i  (se e th e 
n pictur e o f  Figur e 1) .  Hybrid s ar e inherentl y ambiguou s 
and s o w e shoul d expec t  equivalen t  proportion s o f 
categorization s base d o n coars e an d fine  information .  Bu t  i f 
categorizatio n processe s expec t  diagnosti c informatio n t o 
resid e a t  onl y on e scale ,  the n inpu t  encodin g coul d 
preferentiall y  operat e a t  thi s scal e an d influenc e th e 
categorizatio n o f  th e hybrid .  T o induc e suc h expectatio n 
throug h categorization ,  w e initiall y  expose d tw o group s o f 
subject s t o hybrid s tha t  wer e meaningfu l  a t  onl y on e scale , 
befor e presentin g th e group s wit h th e sam e se t  o f 
ambiguou s hybrids . 

The Low-Frequenc y (LF )  (vs .  High-Frequency ,  H F )  grou p 
was initiall y  sensitize d t o 6  hybrid s whos e H F (vs .  L F ) 
componen t  wa s structure d noise .  W e expecte d tha t  thes e 
stimul i  woul d sensitiz e categorizatio n t o th e scal e 
component s containin g diagnosti c information .  Withou t 
subject s bein g aware ,  th e tw o scal e component s o f  th e las t 
12 hybrid s wer e bot h diagnostic .  W e expecte d mutuall y 
exclusiv e categorization s o f  thes e stimuli ,  withou t  subject s 
bein g awar e o f  th e othe r  meaningfu l  scene .  Thi s resul t 
woul d provid e evidenc e tha t  th e high-leve l  constrain t  o f 
finding  diagnosti c informatio n fo r  categorizatio n induce s 
scale-specifi c  encodings ,  withou t  a n obligator y processin g o f 
one scal e befor e th e other . 

Methods 

Subjects .  Twenty-fou r  adul t  subject s wit h norma l  o r 
correcte d visio n volunteere d thei r  tim e t o participat e t o th e 
experiment .  The y wer e randoml y assigne d t o th e L F (vs . 
H F)  grou p wit h th e constrain t  tha t  th e numbe r  o f  subject s 
be equa l  i n eac h group . 

Stimuli .  Thre e type s o f  hybri d stimul i  wer e constructe d 
(LF/Noise ,  HF/Nois e an d ambiguous )  fro m differen t  picture s 
of  fou r  categorie s (city ,  highway ,  living-roo m an d bed -
room) .  W e synthesize d a  tota l  o f  6  LF/Nois e (vs .  6 
HF/Noise )  sensitizafio n sfimul i  b y combinin g th e L F (vs . 
H F)  component s o f  tw o disfinc t  picture s o f  th e categorie s 
wit h H F (vs .  L F )  structure d nois e (se e th e n  -  1  an d th e n  -t -
1 picture s o f  Figur e 1) .  Tes t  sfimul i  wer e ambiguou s 
hybrids ,  compute d a s explaine d earhe r  b y combinin g th e L F 
and H F component s o f  tw o differen t  scenes .  W e synthesize d 
a tota l  o f  2 4 hybrid s b y systemaficall y combinin g 2  picture s 
of  4  distinc t  categorie s wit h th e constrain t  tha t  th e tw o 
scene s o f  a  hybri d wer e o f  a  differen t  category .  Hybrid s 
subtende d 6. 4 x  3. 4 de g o f  visua l  angl e o n th e monito r  o f  a n 
Appl e Macintosh .  (Se e Schyn s &  oliva ,  1994 ,  fo r  a  detaile d 
descriptio n o f  th e computatio n o f  hybrids) . 

Subject s di d no t  directl y experienc e thes e hybrids .  Instead , 
the y sa w on e animafio n pe r  hybri d stimulus .  Eac h hybri d 
(sensitizatio n an d test )  wa s presente d i n a  brie f  animatio n 
compose d o f  thre e successiv e frames-a t  a  rat e o f  4 5 m s pe r 
frame ,  t o ensur e tha t  the y fus e o n th e refina .  T h e first , 
secon d an d thir d frame s presente d th e hybri d wit h low -  an d 
high-frequenc y Butterwort h cut-of f  point s se t  a t  2  an d 6 ,  3 
and 5 ,  4  an d 4  cycles/de g o f  visua l  angle ,  respectively . 
Althoug h subject s sa w brie f  animations ,  fo r  eas e o f 
presentation ,  w e wil l  refe r  t o th e animafion s a s hybrid s i n 
th e remainin g o f  th e text . 

Procedure .  Sensitizatio n Phase .  L F subject s wer e 
expose d t o 6  LF/Noise ,  an d th e H F grou p sa w 6  HF/Noise . 
I n a  trial ,  subject s woul d se e on e hybri d fo r  13 5 m s o n a 
C RT monitor .  Orde r  o f  trial s wer e randomize d wit h a  1. 5 
sec interva l  betwee n trials .  Subjects '  tas k wa s t o categoriz e 
th e hybrid .  A s ther e wa s onl y on e meaningfu l  scen e i n 
LF/Nois e an d HF/Nois e stimuli ,  subject s coul d onl y succee d 
by attendin g t o th e diagnosti c scal e (L F o r  H F ) . 

Testin g Phase .  Testin g stimul i  wer e presente d 
immediatel y afte r  th e sensitizatio n stimuli ,  withou t 
disconfinuit y i n thei r  presentafion .  Ther e ar e tw o way s t o 
synthesiz e a  hybri d fro m tw o scenes ,  dependin g o n whic h 
pictur e i s assigne d t o th e L F (o r  H F )  component .  Hal f  o f 
th e subject s o f  eac h grou p sa w on e versio n o f  eac h hybrid , 
and th e othe r  hal f  sa w th e othe r  version .  Fo r  exampl e th e 
first  hal f  sa w L F cityl/H F highway l  (bloc k A )  an d th e othe r 
hal f  sa w L F highwayl/H F city l  (bloc k B ) .  Ther e wer e 1 2 
hybrid s i n eac h block .  Thi s strateg y ensure s a  balance d 
design ,  withou t  repefifio n o f  trials .  Not e tha t  th e picture s 
use d fo r  sensifizafio n wer e no t  use d fo r  tesfing .  Th e 1 2 
hybrid s o f  th e testin g phas e wer e eac h presente d a s explaine d 
above ,  an d th e entir e experimen t  laste d fo r  abou t  2  minutes . 
We recorde d th e numbe r  o f  L F (vs. )  H F categorizafion s o f 
th e 1 2 ambiguou s hybrid s i n eac h condition . 

Debriefing .  Afte r  th e experiment ,  w e aske d subject s 
severa l  question s abou t  th e experiment .  O n e o f  thes e 
question s wa s particularl y importan t  fo r  th e interpretatio n o f 
th e results .  Subject s wer e show n a  hybri d stimulu s 
compose d o f  tw o meaningfu l  scene s an d wer e aske d th e 
followin g question :  "Her e i s a  stimulu s compose d o f  tw o 
scenes .  Di d yo u explicitl y  notice ,  o r  di d yo u hav e th e 
impressio n tha t  ther e wer e suc h stimul i  durin g th e 
experiment? " 

Results and Discussion 

To ensur e tha t  \h e block s o f  tes t  hybrid s di d no t  influenc e 
performance ,  w e first  ra n a n A N O V A takin g th e LF -  vs . 
HF-group ,  bloc k A  vs .  B  an d L F vs .  H F categorization s a s 
factors .  A s neithe r  th e bloc k facto r  no r  th e interaction s wit h 
L F vs .  H F categorization s wer e significant ,  w e collapse d th e 
tw o block s i n eac h group .  Subject s sensitize d t o th e L F 
scal e categorize d 7 3 % o f  ambiguou s hybrid s accordin g t o 
thei r  L F component ,  whil e H F subject s categorize d 7 2 % o f 
th e sam e stimul i  o n di e basi s o f  thei r  H F information .  A 
tw o wa y A N O V A reveale d a  significan t  interactio n betwee n 
sensitizatio n (L F vs .  H F )  an d categorization s (L F vs .  H F ) , 
F(l ,  22 )  =  43.69 ,  p < . 0 0 0 1 . 

Th e dat a revea l  mutuall y exclusiv e categorization s o f 
identica l  stimuli .  Ther e ar e a t  leas t  tw o possibl e account s o f 
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th e opposit e categorizations .  Subject s coul d notic e tha t 
ther e wer e tw o meaningfu l  scene s i n th e 1 2 hybrids ,  bu t 
strategicall y decid e t o repor t  onl y th e scal e informatio n 
congruen t  wit h thei r  sensitizatio n phase .  Another ,  perhap s 
more interestin g interpretatio n woul d propos e tha t  th e 
sensitizatio n phas e influence d th e wa y stimul i  wer e encode d 
fo r  categorization .  Tha t  is ,  althoug h low-leve l  perceptio n 
woul d registe r  bot h spatia l  scales ,  stimulu s encodin g an d 
categorizatio n processe s woul d onl y operat e a t  th e scal e 
impose d b y th e initia l  categorizatio n constraints . 

I n th e debriefin g phase ,  on e o f  th e question s specificall y 
aske d subject s whethe r  the y notice d tha t  tw o meaningfu l 
scene s compose d a  larg e numbe r  o f  th e stimuli .  Al l 
subject s (bu t  one )  reporte d seein g onl y on e scen e tha t  wa s 
perceive d a s a  nois y picture—a s i f  th e scen e wa s observe d 
throug h a  dirt y window .  Subject s wer e surprise d t o lear n 
tha t  two-thir d o f  th e hybrid s wer e compose d o f  tw o scenes . 

Together ,  thes e result s sugges t  tha t  th e selectio n o f  a 
spatia l  scal e fo r  categorizatio n ca n b e determine d b y th e 
informatio n conten t  o f  tha t  scale .  I t  i s  doubtfu l  tha t 
categorization s coul d b e maintaine d a t  a  singl e scal e (whe n 
bot h scale s wer e meaningful )  i f  th e selectio n o f  spatia l 
scale s fo r  higher-leve l  processin g wa s mandatoril y fixed  b y 
low-leve l  processes .  I f  th e group s reliabl y categorize d th e 
same stimul i  a s differen t  scenes ,  i t  seem s likel y tha t  thei r 
stimulu s encodin g an d categorizatio n processe s wer e drive n 
by th e constrain t  o f  finding  diagnosti c information . 

Experiment 2 

Experimen t  1  provide d evidenc e tha t  high-leve l  processe s 
can activel y "select "  th e spatia l  scal e o f  stimulu s encoding , 
and tha t  subject s wer e no t  awar e o f  th e informatio n a t  th e 
othe r  scale .  Awareness ,  however ,  shoul d no t  b e equate d 
wit h processing .  Subject s coul d ver y wel l  b e unawar e o f  th e 
othe r  scale ,  bu t  implici t  processin g a t  thi s scal e coul d 
influenc e explici t  processin g a t  th e relevan t  scale .  Thi s 
influenc e coul d simpl y b e perceptual ,  revealin g a 
cooperatio n o f  th e spatia l  scale s i n th e low-leve l  analysi s o f 
th e input ,  o r  th e influenc e coul d b e categorical ,  suggestin g 
tha t  th e tw o spatia l  scale s o f  a  hybri d coul d simultaneousl y 
activat e high-leve l  representations . 

Experimen t  2  wa s designe d t o addres s th e issu e o f 
perceptua l  o r  categorica l  influence s acros s spatia l 
resolutions .  Thre e group s o f  subject s wer e aske d t o 
categoriz e a  serie s o f  hybrids .  Mos t  hybrid s o f  th e serie s 
wer e LF/Noise ,  s o w e expecte d categorizatio n t o operat e 
mostl y  a t  thi s scale ,  a s show n i n Experimen t  1 .  Onc e ever y 
4 LF/Noise ,  o n tria l  n ,  w e introduce d a n ambiguou s hybri d 
whose H F componen t  wa s th e sam e scen e a s th e L F 
componen t  o f  th e nex t  hybri d (se e Figur e 1) .  W e 
hypothesize d tha t  althoug h explici t  categorization s wer e 
accomplishe d onl y a t  th e L F scale ,  a n implici t  processin g o f 
HF informatio n coul d influenc e explici t  categorizations .  I n 
th e perceptua l  group ,  th e prim e an d th e targe t  wer e differen t 
scal e representation s o f  exactl y th e sam e scene .  I n th e 
categorica l  group ,  th e prim e an d th e targe t  wer e differen t 
scal e representation s o f  distinc t  picture s o f  th e sam e scen e 
categor y (e.g. ,  tw o differen t  highways) .  I n th e contro l 
group ,  al l  n  stimul i  wer e replace d b y LF/Nois e sfimuli .  I f 
al l  spatia l  resolution s ar e mandatoril y  perceived ,  w e shoul d 

onl y observ e a  posifiv e primin g i n th e perceptua l  condition . 
I f  al l  spatia l  resolution s ar e perceive d an d encode d fo r 
categorization ,  primin g shoul d occu r  i n tw o experimenta l 
conditions . 

Methods 

Subjects .  Subject s wer e 4 4 Grenobl e Universit y student s 
who wer e pai d t o participat e t o th e experiment .  Onl y 3 6 
subject s (1 2 pe r  group )  w e use d fo r  th e analysi s (se e below) . 

Stimuli .  Hybrid s wer e th e 2 4 ambiguou s stimul i  o f 
Experimen t  1  an d sensitizatio n stimul i  wer e th e 8  LF/Nois e 
of  8  scene s ( 2 picture s o f  4  categories) .  A s i n Experimen t 
1,  three-fram e animation s o f  th e hybrid s wer e presente d (a t  a 
rat e o f  4 5 ms pe r  frame) . 

Procedure .  I n a n initia l  sensitizatio n phase ,  subject s 
categorize d tw o time s th e 8  LF/Noise ,  t o ensur e tha t  the y 
woul d categoriz e th e scene s consistentl y fast .  I n contras t  t o 
Experimen t  1 ,  LF/Nois e wer e interleave d wit h ambiguou s 
hybrid s throughou t  thi s experiment ,  a s explaine d below . 

The primin g situafio n use d triple s o f  hybri d stimul i  (se e 
Figur e 1) .  Hybri d n  1  an d n  ha d identica l  L F components . 
Thi s procedur e wa s mean t  t o prim e a  L F categorizatio n o f  n 
(t o reduc e chance s o f  H F categorizations) .  Hybri d n  wa s 
ambiguou s fo r  th e perceptua l  an d th e categorica l  groups .  I n 
th e perceptua l  grou p (illustrate d o n Figur e 1) ,  th e H F 
component  o f  n  an d th e L F componen t  o f  n  +  1  wer e 
differen t  scal e representation s o f  th e sam e scene .  I n th e 
categorica l  group ,  thes e tw o component s wer e differen t 
scene s o f  th e sam e category .  Thi s situatio n allowe d th e 
tesfin g o f  a  cross-resolutio n primin g (perceptua l  an d 
categorical )  o f  th e H F o f  n  o n th e L F o f  n  -t -  1 .  I n th e 
contro l  group ,  ther e wa s n o correspondenc e acros s 
resolution s betwee n n  an d n  -i -  1  (i.e. ,  n  wa s a  LF/Noise) . 
Each o f  th e 2 4 hybrid s serve d a s n  stimulu s i n composin g 
24 triples ,  usin g th e appropriat e n  1  an d n  +  1  hybrids . 

Triple s describ e th e organizafio n o f  Relate d (R )  trials . 
Triple s wer e separate d fro m on e anothe r  wit h on e LF/Nois e 
stimulus .  Thes e 2 4 separator s wer e use d a s fillers  t o kee p 
categorizafio n a t  th e L F scale .  Th e n  - 1 stimulu s o f  a  tripl e 
serve d t o comput e UnRelate d (UR )  trials .  U R trial s wer e 
alway s precede d b y a  LF/Nois e stimulus-i.e. ,  ther e wa s n o 
scen e correspondenc e acros s resolutions .  Th e entir e 
experimen t  wa s compose d o f  a  tota l  o f  9 6 trial s (2 4 triple s 
plu s 2 4 LF/Noise) .  Not e tha t  th e onl y differenc e acros s 
grou p i s th e natur e o f  th e H F componen t  o f  a  n  hybrid . 
Subjects '  tas k wa s t o categoriz e stimul i  (b y namin g them ) 
as fas t  an d a s accuratel y a s the y possibl y could .  W e recorde d 
subjects '  reactio n dme s wit h a  Lafayett e vocal-ke y an d als o 
measure d thei r  categorizatio n performances . 

Debriefing .  Afte r  th e experiment ,  w e aske d subject s th e 
same question s abou t  th e overal l  appearanc e o f  th e stimul i 
as i n Experimen t  1 . 

Results and Discussion 

As ther e wer e repetition s o f  trial s i n thi s experiment ,  th e 
proporfio n o f  subject s wh o nofice d tw o scene s i n som e 
hybrid s gre w accordingl y ( 4 i n 1 6 i n th e perceptua l  grou p 
and th e sam e proportio n i n th e categorica l  group) .  Thei r 
dat a wer e discarde d from  th e analysis .  I n th e remainin g data , 
we als o remove d th e triple s i n whic h th e n  stimulu s wa s 
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categorize d a s HF ,  t o ensur e tha t  primin g wa s onl y measure d 
afte r  a n explici t  L F categorizatio n o f  th e ambiguou s hybrid . 
On average ,  2  triple s (ou t  o f  24 )  wer e remove d pe r  subject . 
9 1 % o f  L F categorization s o f  th e ambiguou s hybrid s 
indicat e tha t  categorizatio n wa s reliabl y kep t  a t  onl y on e 
spatia l  scale . 

Cross-resolutio n primin g rate s wer e hig h (2 8 ms ) 
betwee n R  an d U R trial s i n th e perceptua l  group ,  bu t  non -
existen t  i n th e categorica l  an d contro l  group s ( 0 an d 1  ms , 
respectively) .  A n A N O V A wit h group s (perceptual , 
categorica l  an d control )  an d type s o f  trial s ( R vs .  U R ) 
reveale d a  significan t  interactio n F(2 ,  33 )  =  3.77 ,  p  <  .05 . 
A post-ho c tes t  betwee n R  an d U R trial s o f  th e perceptua l 
grou p showe d a  significan t  effec t  o f  priming ,  F(l ,  33 )  = 
11.52 ,  p  <  .01 ,  bu t  n o suc h effec t  wa s observe d fo r  th e 
contro l  an d th e categorica l  groups . 

The result s provid e furthe r  evidenc e tha t  diagnosti c 
informatio n ca n bia s explici t  categorization s t o th e 
informativ e scale .  Bu t  the y als o demonstrat e tha t  th e 
uncategorize d informatio n i s no t  lost .  Instead ,  thi s 
informatio n i s implicitl y  registere d an d influence s explici t 
categorizations ,  acros s resolutions .  Thi s influenc e onl y 
occur s whe n th e prim e an d targe t  ar e identica l  scene s 
represente d a t  differen t  scales .  W h e n th e tw o spatia l  scale s 
represente d differen t  exemplar s o f  th e sam e category ,  n o 
primin g wa s observed . 

Together ,  thes e result s sugges t  a  mandator y processin g o f 
th e complet e scal e space ,  eve n whe n diagnosti c informatio n 
i s consistentl y associate d wit h onl y on e spatia l  scale .  Th e 
constrain t  o f  finding  relevan t  categorizafio n informatio n 
influence s whic h spatia l  componen t  i s preferenfiall y  encode d 
and categorized .  Implici t  processin g doe s no t  see m t o g o 
beyon d th e perceptua l  registratio n o f  th e differen t  scal e 
components . 

General Discussion 

The ai m o f  thi s pape r  wa s t o investigat e ho w th e high -
leve l  constrain t  o f  categorizin g comple x scene s interact s 
wit h th e material s mad e availabl e b y low-leve l  scal e 
perception .  Result s o f  Experimen t  1  demonstrate d tha t  th e 
scal e fo r  preferre d processin g wa s determine d b y th e 
diagnosti c informatio n presen t  a t  thi s scale .  Th e secon d 
experimen t  showe d tha t  eve n whe n explici t  categorization s 
wer e accomplishe d a t  th e diagnosti c scale ,  the y wer e 
perceptuall y (bu t  no t  categorically )  influence d b y implici t 
processin g a t  th e othe r  scale .  Together ,  thes e result s 
indicat e tha t  scal e processin g mandatoril y  occur s a t  al l 
spatia l  scales .  Th e constrain t  o f  finding  diagnosti c 
informatio n determine s whic h aspec t  o f  th e stimulu s i s 
encode d fo r  categorization . 

I t  i s  interestin g t o not e tha t  categorization s ca n b e kep t  a t 
a singl e leve l  o f  resolution ,  eve n whe n diagnosti c 
informatio n i s presen t  a t  th e othe r  spatia l  scale .  I f  objec t 
and scen e recognitio n systematicall y resulte d fro m a 
reconstructio n o f  detaile d an d highl y processe d measurement s 
of  th e input ,  on e shoul d expec t  a  bia s i n favo r  o f  th e H F 
categorizatio n o f  a  hybrid .  Th e sam e bia s shoul d b e 
observe d i f  categorizatio n wa s initiate d afte r  a  low-leve l 
coarse-to-fin e analysi s o f  th e scene-becaus e categorizatio n 
woul d preferenfiall y  operat e o n th e detaile d informafion . 

The fac t  tha t  n o a  prior i  bia s i s observe d fo r  on e particula r 
-scal e whe n bot h scale s ar e registere d suggest s a  flexible 
usag e o f  a  mandatoril y  processe d scal e space . 

I n summary ,  ou r  experiment s sugges t  tha t  scal e 
perceptio n constrain s categorizatio n t o operat e i n a  scal e 
space ,  bu t  a  spac e sufficientl y diversifie d t o promot e flexible 
(i n th e cas e o f  ou r  experiment s mutuall y exclusive ) 
categorization s o f  th e sam e inpu t  stimulus .  Ou r 
experiment s indicat e tha t  informafion ,  rathe r  tha n lower -
leve l  processes ,  determine s whic h aspec t  o f  th e stimulu s i s 
encode d fo r  categorization .  W e believ e ther e i s muc h t o 
lear n abou t  th e way s tas k constraint s an d percepno n 
parficipat e t o th e encodin g o f  comple x visua l  sfimul i  fo r 
categorization . 
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