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Abstrac t 

Face recognition stands out as a singular case of object recogni-
tion :  Althoug h mos t  face s ar e ver y muc h alike ,  peopl e discrim -
inat e betwee n man y differen t  face s wit h outstandin g efficiency . 
Even thoug h littl e i s know n abou t  th e mechanism s o f  fac e 
recognition ,  viewpoin t  dependenc e — a  recurren t  characteris -
ti c  o f  researc h i n fac e recognitio n — coul d hel p t o understan d 
algorithmi c an d representationa l  issues .  Th e curren t  researc h 
test s whethe r  learnin g onl y on e vie w o f  a  fac e coul d b e suf -
ficient  t o generaliz e recognitio n t o othe r  view s o f  th e sam e 
face .  Computationa l  an d psychophysica l  researc h (Poggi o & 
Vetter ,  1992 )  showe d tha t  learnin g on e vie w o f  a  bilaterall y 
symmetri c objec t  coul d b e sufficien t  fo r  it s  recognition ,  i f  thi s 
vie w allow s th e computatio n o f  a  symmetric ,  "virtual, "  view . 
Faces ar e roughl y bilaterall y symmetii c  objects .  Learnin g a 
side-vie w — whic h alway s ha s a  symmetri c vie w — shoul d 
allo w fo r  bette r  generalizatio n performance s tha n learnin g th e 
fronta l  view .  T w o psychophysica l  experiment s teste d thes e 
predictions .  Stimul i  wer e view s o f  shade d 3 D model s o f  laser -
scanne d faces .  Th e first  experimen t  teste d whethe r  a  particula r 
vie w o f  a  fac e wa s canonical .  Th e secon d experimen t  teste d 
whic h singl e view s o f  a  fac e giv e rise  t o bes t  generalizatio n 
performances .  Th e result s wer e compatibl e wit h th e theoret -
ica l  prediction s o f  Poggi o an d Vette r  (1992) :  learnin g a  sid e 
vie w allow s bette r  generalizatio n performance s tha n learnin g 
th e fronta l  view . 

Introduction 

I n objec t  recognition ,  i t  i s  ofte n assume d tha t  within-clas s dis -
crimination s ar e mor e difficul t  tha n between-clas s discrimina -
tions .  Fo r  example ,  whil e peopl e woul d experience  n o diffi -
cult y t o segregat e a  ca r  fro m a  tree ,  i t  woul d b e comparativel y 
more comple x t o distinguis h a m o n g brand s o f  car s o r  specie s 
of  trees .  Researcher s explai n thi s discrepanc y b y th e natur e 
of  th e comparison s involved :  within-clas s judgment s distin -
guis h object s comparativel y mor e simila r  tha n between-clas s 
judgments .  Fac e recognitio n stand s ou t  a s a  notabl e exceptio n 
t o th e generalit y o f  thi s claim.  Althoug h mos t  face s ar e ver y 
much alik e — the y shar e th e sam e overal l  shape ,  texture s an d 
interna l  feature s — peopl e discriminat e betwee n m a n y dif -
feren t  face s wit h outstandin g efficiency .  Fac e recognitio n i s 
a singula r  cas e o f  nea r  perfec t  recognitio n whos e underlyin g 
mechanism s ar e o f  utmos t  interes t  t o th e visio n community . 

Even thoug h fac e recognitio n i s wel l  documente d b y psy -
chophysica l  an d neurophysiologica l  studies ,  littl e i s k n o w n 
abou t  it s algorithmi c an d representationa l  characteristics . 
Convergin g evidenc e gathere d acros s disciplinar y boundarie s 
repor t  a  phenomeno n whic h coul d infor m algorithmi c an d rep -
resentational  issues :  fac e recognitio n i s viewpoin t  dependent . 

To illustrate ,  th e singl e cel l  recording s studie s o f  Perret t 
and hi s collaborator s reporte d cell s o f  th e macaqu e superio r 
tempora l  sulcu s (STS )  whic h wer e preferentiall y  tune d t o re -
spon d t o specifi c  view s o f  a  hea d (Harri s &  Perrett ,  1991 ; 
Perrett ,  Mistli n &  Chitty ,  1989) .  M o s t  o f  th e cell s wer e 
viewer-centere d respondin g unimodall y t o on e vie w (eithe r 
th e frontal,  th e tw o profile s o r  th e bac k views) ;  fe w cell s wer e 
tune d t o othe r  view s o f  th e 36 0 degre e range .  T h e preferenc e 
fo r  a  3/ 4 vie w — th e viewpoin t  betwee n th e full-fac e an d th e 
profil e vie w — i s naturall y interprete d i n ligh t  o f  thes e find-
ing s a s th e vie w whic h elicit s th e highes t  tota l  activit y fro m 
th e profil e an d full-fac e cells ;  a n activatio n highe r  tha n th e 
respons e o f  th e individua l  cell s t o thei r  preferre d view . 

H u m an psychophysic s als o report s a  viewpoin t  preference 
compatibl e wit h view-base d representation s o f  faces .  A m o n g 
al l  views ,  th e 3/ 4 vie w i s identifie d faste r  an d wit h greate r  ac -
curac y (Bruce ,  Healey ,  Burto n &  Doyle ,  1991 ;  Bruce ,  Valen -
tin e &  Baddeley ,  1987 ;  Logie ,  Baddele y &  Woodhead ,  1987 , 
Krouse ,  1981. )  Researcher s ofte n invok e th e highe r  infor -
mativit y o f  th e 3/ 4 vie w t o explai n th e preference :  T h e 3/ 4 
vie w conjugate s m a n y shap e feature s o f  a  fac e wit h par t  o f  th e 
profile . 

I n summary ,  althoug h neurophysiologica l  an d psychologi -
cal  dat a diverg e o n interpretation ,  the y converg e o n evidence : 
fac e recognitio n i s viewpoin t  dependent .  Viewpoin t  depen -
denc y i s no t  particula r  t o fac e stimuli ,  i t  ha s bee n reporte d 
i n severa l  studie s o n objec t  recognitio n (see ,  fo r  example , 
Bulthof f  &  Edelman ,  1992 ;  Roc k &  D i  Vita ,  1987 ;  Tar r  & 
Pinker ,  1989. )  Thes e studie s sugges t  1 )  tha t  object s coul d 
be represente d i n m e m o r y wit h collection s o f  fe w viewer -
centere d 2 D view s an d 2 )  tha t  viewpoin t  dependenc e coul d b e 
subsume d b y th e tunin g curve s o f  viewpoint-specifi c  unit s i n 
artificia l  an d natura l  networks . 

Poggi o an d Vette r  (1992 )  showe d tha t  th e recognitio n o f 
a bilaterall y symmetri c objec t  from  a  nove l  vie w coul d b e 
achieve d i f  onl y on e non-singula r  vie w o f  th e objec t  i s  known . 
I f  perceptio n "assumes "  symmetry ,  i t  coul d generat e a  sym -
metri c "virtual "  vie w from  th e onl y k n o w n view ,  o r  exploi t 
equivalen t  information .  A  fac e i s approximatel y bilaterall y 
symmetric .  Side-view s o f  a  face ,  befor e occlusio n become s 
to o critical ,  ar e non-singula r  view s fro m whic h a  symmetri c 
vie w ca n b e generated .  T h e full-fac e view ,  however ,  i s  singu -
lar .  I f  unit s o f  a  networ k wer e centere d o n a  side-vie w an d a t 
th e correspondin g symmetri c virtuji l  view ,  togethe r  the y coul d 
cove r  a  large r  rang e o f  th e rotatio n o f  a  fac e tha n a  singl e uni t 
centere d o n th e full-fac e view .  T h e goa l  o f  thi s pape r  i s t o 
tes t  psychophysicall y i f  th e h u m a n visua l  system s exploit s 
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suc h information .  Mor e precisely ,  w e wil l  tes t  th e followin g 
implication s o f  th e virtua l  view s ide a o f  Poggi o an d Vetter : 

• The side-view preference results from an interaction of the 
learne d vie w o f  a  fac e an d recognitio n o f  othe r  views . 

•  Non-singula r  view s o f  a  fac e — view s fro m whic h a  sym -
metri c 2 D vie w ca n b e generate d — giv e ris e t o bette r 
generalizatio n performance s tha n singula r  views . 

Experiment 1 

Th e first  experimen t  i s a  simpl e contro l  testin g fo r  possibl e 
canonica l  view s o f  a  face .  I f  a  particula r  vie w o f  a  fac e i s 
inherentl y mor e informativ e tha n an y othe r  view ,  i t  shoul d 
be preferre d i n recognition .  Side-view s whic h conjugat e par t 
of  th e shap e feature s an d par t  o f  th e profil e coul d b e canon -
ica l  (Palmer ,  Rosch ,  &  Chase ,  81 )  i n thi s sense .  T o tes t  fo r 
canonica l  views ,  w e measure d recognitio n performance s i n 
condition s o f  idea l  fac e learning .  Th e condition s wer e idea l 
becaus e subject s wer e equivalentl y expose d t o eac h possibl e 
vie w o f  th e fac e the y coul d b e late r  teste d on .  I n thes e condi -
tion s o f  normalize d learning ,  a  canonica l  vie w shoul d giv e rise 
t o bette r  accurac y and/o r  faste r  identificatio n performance . 

Methods 

Th e psychophysic s o f  fac e recognitio n mus t  contro l  th e sub -
ject' s familiarit y wit h th e stimul i  a s wel l  a s th e typ e o f  in -
formatio n availabl e fo r  th e task .  Feature s suc h a s hai r  color , 
hairstyle ,  textur e o r  colo r  o f  th e skin ,  typ e an d siz e o f  eye -
brow s ar e invarian t  unde r  smal l  rotation s i n depth .  Wit h fa -
milia r  faces ,  suc h "eas y features "  coul d provid e th e shortcut s 
responsibl e o f  viewpoin t  invarian t  fac e recognitio n discusse d 
i n ̂ r u c e e t  al ,  1987) .  T o contro l  familiarit y an d information , 
al l  face s wer e unknow n t o subject s prio r  t o th e experiment , 
and face s wer e presente d a s grey-leve l  image s o f  3 D shap e 
models .  Tha t  is ,  obviou s viewpoin t  invarian t  feature s wer e 
remove d fro m th e stimul i  an d w e onl y teste d shape-base d fac e 
recognition . 

Subjects 11 subjects (age group 18-30) with normal or cor-
recte d vision ,  volonteere d thei r  tim e t o participat e i n th e ex -
periment . 

Stimuli Exp)eriment 1 and 2 used the same set of stimuli. 
Stimul i  wer e 25 6 grey-leve l  view s o f  3 D fac e model s pre -
sente d o n th e monito r  o f  a  Silico n Graphic s workstation . 
Ther e wer e 1 5 differen t  fac e models ;  fac e dat a wer e laser -
scanne d three-dimensiona l  coordinate s o f  rea l  faces .  Eac h 
fac e wa s reconstructe d b y approximatin g th e fac e dat a wit h 
a bicubi c B-splin e surface .  Stimul i  wer e view s o f  eac h fac e 
at  -36 ,  -18 ,  0 ,  18 ,  3 6 degree s o f  rotatio n i n dept h ( 0 degre e 
i s th e fronta l  view ,  se e Figur e 1) .  Illuminatio n wa s simulate d 
by a  poin t  ligh t  sourc e locate d a t  th e observe r  an d a  Gourau d 
shadin g model . 

Procedure The experiment was decomposed into ten 
blocks .  A  block  consiste d o f  a  learnin g stag e an d a  testin g 
stage .  I n th e learnin g stage ,  subject s ha d t o lear n a  particula r 
fac e (th e targe t  face) .  Th e targe t  fac e rotate d o n th e screen , 
onc e clockwise ,  onc e counterclockwis e — o r  vic e versa ,  de -
pendin g o n a  rando m selection .  Th e apparen t  rotatio n wa s 
produce d b y showin g th e five  view s o f  th e targe t  fac e i n rapi d 
successio n (10 0 ms/view ,  fo r  a  tota l  o f  1  sec/face) .  Th e learn -

Testin g vie w 
Hi t  rat e 

Fals e alar m 
d' 

-3 6 
.9 6 
.1 4 
2.8 3 

-1 8 
.9 1 
.1 8 
2.2 6 

0 
.9 1 
.0 5 
2.9 8 

18 
.9 1 
.0 5 
2.9 8 

36 
.8 6 
.1 4 

2.1 6 

Tabl e 1 :  Hi t  rate ,  fals e alar m an d d '  fo r  differen t  view s o f  th e 
stimul i  i n Experimen t  1 . 

in g stag e wa s immediatel y followe d b y a  testin g stage .  Tes t 
item s wer e tw o view s i n th e sam e orientation ,  presente d on e a t 
a tim e — orientation s wer e randoml y selected .  O n e vie w wa s 
a vie w o f  th e targe t  face ,  an d th e other ,  a  vie w o f  th e distracto r 
face .  Fo r  eac h view ,  subject s ha d t o indicat e whethe r  o r  no t 
i t  wa s a  vie w o f  th e targe t  fac e b y pressin g th e appropriat e 
response-ke y o n th e compute r  keyboard .  Th e experimen t  wa s 
complete d afte r  1 0 blocks .  A  differen t  targe t  fac e wa s asso -
ciate d wit h eac h block .  Eac h o f  th e 5  viewpoint s wa s teste d 
twice ,  eac h tim e wit h a  differen t  target . 

Results and Discussion 

To test for a viewpoint preference in recognition, we compared 
th e mea n percentag e o f  correc t  recognitio n o f  th e targe t  i n 
th e 5  testin g conditions .  A  one-wa y A N O V A reveale d n o 
significan t  effec t  o f  viewpoin t  (F(4,40 )  =  .31, p =  .87 ,  ns.) . 
Tabl e 1  show s th e hi t  rate ,  fals e alar m rat e an d d '  fo r  th e 
identificatio n o f  th e stimul i  i n Experimen t  1 . 

Althoug h subject s responde d almos t  equivalentl y wel l  t o 
al l  views ,  i t  coul d stil l  b e argue d tha t  som e view s ar e correctl y 
identifie d faste r  tha n others .  A  one-wa y A N O V A showe d n o 
effec t  o f  viewpoin t  (F(4,40 )  =  .78 ,  p = .54 ,  ns. )  o n reactio n 
time  fo r  correc t  identification .  Averag e reactio n tim e acros s 
al l  view s wa s 81 1 ms .  Thes e result s sugges t  tha t  ther e i s 
no viewpoin t  preferenc e i n fac e recognitio n whe n al l  view s 
ar e experience d durin g learning .  Thus ,  viewpoin t  dependen t 
fac e recognitio n canno t  simpl y b e attribute d t o a  recognitio n 
preferenc e fo r  certai n view s ove r  others . 

Experiment 2 

The results of Experiment 1 showed that no view was pre-
ferre d ove r  other s fo r  th e tas k o f  recognition .  Th e synunetr y 
argumen t  predict s tha t  viewpoin t  preferenc e coul d aris e fro m 
an interactio n betwee n th e vie w learne d (whethe r  i t  i s a  sin -
gula r  o r  a  non-singula r  view )  an d th e recognitio n stage .  Th e 
ai m o f  th e secon d experimen t  i s t o tes t  thi s predictio n an d t o 
understan d furthe r  th e natur e o f  th e interaction .  I n a  learnin g 
stage ,  distinc t  group s o f  subject s learne d a  differen t  vie w o f 
th e faces .  Al l  subject s wer e the n teste d o n al l  view s o f  th e 
faces .  W e expecte d difference s i n performanc e betwee n sub -
ject s w h o wer e i n th e singula r  vie w grou p fro m thos e wh o 
wer e i n th e othe r  groups . 

Methods 

Subjects 30 subjects volunteered their time to participated 
t o Experimen t  2 .  The y wer e randoml y assigne d t o conditio n 
wit h th e constrain t  tha t  1 0 subject s b e assigne d t o th e sin -
gula r  vie w learnin g conditio n an d th e remainin g subject s b e 
equivalentl y distribute d i n th e remainin g 4  conditions . 
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Figur e 1 :  Thi s figure  illustrate s th e stimul i  use d i n Experimen t  1  an d 2 .  Fro m th e lef t  t o th e right ,  th e picture s sho w th e -36 , 
-18 ,  0 ,  18 ,  an d 3 6 degre e view s use d i n th e experiments .  Th e view s wer e compute d fro m 3 D fac e model s reconstructe d 
by approximatin g laser-scanne d 3 D coordinate s o f  rea l  face s wit h a  bicubi c B-splin e surface .  Al l  textural ,  color ,  an d hai r 
cues wer e remove d fro m th e stimuli .  A  poin t  ligh t  sourc e locate d a t  th e observe r  illuminate d th e Gourau d shade d surfac e 
of  th e faces . 

Stimul i  Stimul i  wer e identica l  t o thos e o f  Experimen t  1 :  5 
view s o f  1 5 fac e model s fo r  a  tota l  o f  4 5 stimuli . 

Procedur e Subject s wer e randoml y assigne d t o on e o f  fiv e 
trainin g conditions :  th e -36 ,  -18 ,  0 ,  18 ,  o r  3 6 degre e view . 
For  example ,  subject s i n grou p -3 6 onl y sa w on e vie w o f  a 
targe t  fac e durin g training :  th e -3 6 degre e vie w (se e Figur e 1) . 
The procedur e o f  Experimen t  2  wa s ver y simila r  t o th e on e o f 
Experimen t  1 .  Th e experimen t  wa s segmente d int o 1 0 blocks . 
A bloc k wa s compose d o f  a  trainin g an d a  testin g stage .  Here , 
however ,  subject s learne d onl y on e vie w o f  th e targe t  face . 
Thi s vie w wa s presente d fo r  1  second ,  immediatel y followe d 
by a  testin g stag e whic h als o consiste d o f  tw o successiv e 
view ;  on e vie w o f  th e targe t  fac e an d a  vie w o f  a  distracto r 
fac e (bot h i n th e sam e orientation) .  I n tw o ou t  o f  th e te n 
blocks ,  th e testin g vie w wa s th e sam e a s th e trainin g view . 
The remainin g fou r  pair s o f  tw o block s wer e eac h assigne d t o 
a differen t  testin g view .  A  differen t  targe t  fac e wa s associate d 
wit h eac h block ,  an d eac h possibl e viewpoin t  wa s teste d twice , 
each tim e wit h a  differen t  target .  Tha t  is ,  subject s onl y sa w 
one vie w o f  a  particula r  fac e durin g training ,  an d onl y on e 
testin g vie w o f  th e sam e fac e durin g th e experiment .  Wit h 
thi s design ,  w e coul d tes t  h o w th e generalizatio n performanc e 
t o nove l  view s depend s o n th e particula r  orientatio n o f  th e 
trainin g view . 

Results and Discussion 

To analyze the data, we collapsed learning conditions accord-
in g t o thei r  excentricit y fro m th e full-fac e view .  Tha t  is ,  th e 
-3 6 an d 3 6 group s wer e poole d together ,  a s wer e th e -1 8 an d 1 8 
group .  W e the n ha d a  tota l  o f  thre e groups ,  wit h te n subject s 
per  group . 

A two-wa y A N O V A wa s ru n t o tes t  fo r  a  dependenc e be -
twee n th e trainin g vie w an d recognitio n performance s a s mea -
sure d b y percen t  correc t  recognitio n o f  th e targe t  face .  Th e 
result s showe d a  mai n effec t  o f  trainin g vie w (F(4,25 )  = 
4.17, p =  .01) ,  n o mai n effec t  o f  testin g vie w (F(4,16 )  = 
1.87, p =  .13 ,  ns. )  an d a  significan t  interactio n o f  trainin g 
vie w an d testin g vie w (F(16,100 )  =  2.03 ,  p  =  .017) .  Th e 
absenc e o f  a  significan t  effec t  o f  testin g vie w i s no t  surprising . 
As alread y demonstrate d i n Experimen t  1 ,  n o singl e view ,  b y 
itself ,  stand s ou t  i n recognition ,  s o w e di d no t  expec t  a  mai n 
effec t  o f  testin g vie w here .  Tabl e 2  illustrate s th e overal l 
recognitio n performance s a s a  functio n o f  trainin g view .  Th e 

Learnin g vie w 
Hi t  rat e 
Fals e alar m 
d' 

-3 6 
.8 6 
.1 2 
2.2 6 

-1 8 
.7 8 
.1 8 
1.6 8 

0 
.5 6 
.1 9 
1.0 3 

18 
.7 2 
.1 8 
1.5 

36 
.7 8 
.0 6 

2.2 6 

Tabl e 2 :  Hi t  rate ,  fals e alar m an d d '  fo r  differen t  view s o f  th e 
stimul i  i n Experimen t  2 . 

dat a revea l  a  stron g interactio n betwee n th e learne d vie w o f  a 
fac e an d generalizatio n t o othe r  view s o f  th e sam e face .  T o elu -
cidat e furthe r  thi s interaction ,  w e contraste d recognitio n per -
formanc e i n trainin g conditio n 0  (th e fronta l  view )  t o al l  othe r 
trainin g conditions .  Th e contras t  reveale d a  significan t  dif -
ferenc e i n recognitio n performance s betwee n conditio n 0  an d 
al l  th e othe r  trainin g condition s (F(l ,  1 )  =  14.55, p <  .001 ) 
and thi s compariso n als o interacte d wit h th e testin g view s 
(F(l,4 )  =  4.28, p <  .01) .  A  secon d orthogona l  tes t  showe d 
no significan t  differenc e betwee n trainin g condition s -1 8 an d 
18 contraste d t o -3 6 an d 3 6 (F(l ,  1 )  =  1.06, p =  .31) .  Fig -
ur e 2  illustrate s th e interaction . 

I n Figur e 2 ,  th e hi t  rat e fo r  th e differen t  testin g view s a s a 
functio n o f  trainin g conditio n reveal s a n interestin g trend .  Th e 
symmetr y argumen t  predict s tha t  a  U  shape d generalizatio n 
curv e shoul d describ e th e respons e profile s t o th e differen t 
testin g views .  Th e peak s o f  th e curv e shoul d b e roughl y lo -
cate d a t  th e trainin g view ,  an d o n th e correspondin g symmetri c 
virtua l  view .  Althoug h furthe r  evidenc e i s require d t o confir m 
th e trend ,  a  generalizatio n curv e o f  thi s for m characterize s th e 
grou p whic h learne d th e 3 6 degre e view . 

A n inverte d U  shap e characterize s ba d generalizatio n per -
formance s — a  shar p decreas e o f  performanc e wit h increas -
in g rotatio n i n dept h fro m th e learne d view .  Suc h a  respons e 
profil e characterize s subject s w h o learne d th e 0  degre e vie w 
(full-face) .  Sinc e th e full-fac e vie w i s singular ,  i t  doe s no t  con -
tai n enoug h informatio n fo r  th e generalizatio n t o nove l  view s 
of  th e face .  Th e intermediar y grou p (th e 1 8 degre e group ) 
display s a  respons e profil e in-betwee n th e tw o extremes . 

To summarize ,  thes e experiment s o n fac e recognitio n ar e 
compatibl e wit h th e prediction s o f  th e symmetr y argument . 
Experimen t  1  showe d tha t  n o singl e vie w wa s canonical . 
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Figur e 2 :  Thi s figure  illustrate s th e results  o f  Experimen t  2 .  Th e differen t  learnin g condition s ar e groupe d a s a  functio n 
of  degree s o f  rotatio n fro m th e full-fac e view .  Th e histogram s illustrat e th e hi t  rat e fo r  th e differen t  testin g views .  A s 
predicte d b y th e symmetr y argument ,  th e inverte d U  curv e indictatin g poo r  generalizatio n performance s fo r  th e singula r 
full-fac e vie w tend s t o tur n int o a  U  shape d generalizatio n curv e a s th e degre e o f  rotatio n o f  th e learne d vie w increases . 

The secon d experimen t  showe d tha t  fac e recognitio n coul d 
be achieve d ove r  a  large r  viewpoin t  range ,  i f  a  a  non-singula r 
vie w wa s use d fo r  training .  Thes e dat a sugges t  tha t  a  side-vie w 
shoul d b e preferre d ove r  a  full-fac e vie w becaus e a  side-vie w 
allow s bette r  fac e encodin g an d recognition . 

Our  results ,  however ,  concer n onl y shape-base d fac e recog -
nitio n whic h b y n o mean s test s fac e recognitio n i n a n ecologi -
call y vali d condition .  Eas y feature s suc h a s hairdo ,  eyebrow s 
and othe r  typica l  visua l  cue s o f  face s ar e invarian t  unde r  smal l 
rotation s i n depth .  Th e scop e o f  ou r  result s shoul d therefor e b e 
limite d t o th e processe s w e ar e testin g — namely ,  shape-base d 
fac e recognitio n i n condition s o f  constan t  illumination . 

However ,  t o th e exten d tha t  ou r  result s reproduc e un -
der  specifi c  learnin g condition s th e well-know n phenomeno n 
of  viewpoin t  dependenc y observe d wit h rea l  fac e picture s 
(Krouse ,  81) ,  on e ca n questio n th e impac t  o f  viewpoin t  inde -
penden t  feature s fo r  th e recognitio n o f  rea l  faces .  Ou r  firs t 
experimen t  show s tha t  shape-base d fac e recognitio n migh t  b e 
viewpoin t  independen t  unde r  idea l  learnin g conditions .  Fur -
the r  researc h migh t  b e necessar y t o analyz e th e generalit y o f 
thi s clai m i n ecologicall y vali d situation s o f  recognition ;  sit -
uation s i n whic h peopl e mus t  discriminat e a  fac e fro m man y 
othe r  face s the y know ,  i n variou s illuminatio n conditions ,  an d 
wit h (o r  without )  "eas y features. " 
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