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A B S T R A CT 

Two experi^^t^nts tested the predictions of an interj'f^^-t i ve buffer 
m o d el  o f  v i s u a l  p r o c e s s i n g ,  r e g a r d i n g th e i l lusor y c o n j u n c t i o n o f 
c o m p o n e n t s o f  r a p i d l y p r e s e n t e d d i sp lays -  Co lo r  nictu.re s o f 
o b j e c t s w e r e p r e s e n t e d a t  a  ra t e o f  9/s ,  i n th e sam e spa t ia l 
l o c a t i o n .  E x p e r i m e n t  1  use d a  mod i f i e d repor t  p r o c e d u r e t o tes t 
th e h y p o t h e s i s tha t  S t r o o D - l i k e respons e c o m p e t i t i o n ,  du r i n g 
n a m i n g ,  no t  a  p e r c e p t u a l  e r r o r ,  resu l te d i n th e h ig h con f i denc e 
" i l l u so r y c o n j u n c t i o n s "  repor te d i n p r e v i o u s resea rch .  Sub jec t s 
w e r e p r o v i d e d w i t h th e n a m e o f  a  p i c t u r e i n a d v a n c e an d repor te d 
" y e s "  o r  " n o "  t o i nd i ca t e i f  tha t  p i c t u r e wa s th e on e i n th e 
f r a m e .  C o n t r a r y t o th e r espons e c o m p e t i t i o n h y p o t h e s i s ,  h i g h 
c o n f i d e n c e e r r o r s occu r re d f requen t l y unde r  thes e c o n d i t i o n s . 
EKperi:r!en t  2  tes te d th e h y p o t h e s i s tha t  th e d i r e c t i o n o f 
m i g r a t i o n (p reced in g o r  f o l l ow in g p i c t u re )  i s th e resu l t  o f  a 
diffej 'enc e i n th e sequen t i a l  a l l o c a t i o n o f  a t t en t i o n t o th e fram e 
f i rs t  o r  t o i t s "hos t "  p i c t u r e f i rs t  o n d i f f e ren t  t r i a l s .  A s 
p r e d i c t e d b y th e i n t eg ra t i v e bu f f e r  m o d e l ,  sub jec t s we r e faste r 
i n d e t e c t i n g th e f ram e w h e n the y con f i den t l y repor te d i t  a roun d 
th e p r e c e d i n g plctu.r e tha n aro\in d th e fo l l ow in g p i c t u r e i n th e 
s e q u e n c e ,  an d reac t i o n t ime s a s s o c i a t e d w i t h co r rec t  repor t s fel l 
b e t w e e n th e two . 

INTRODUCTION 

The purpose of these experiments was to test the predictions 
o f  ? .  mode l  o f  th e ea r l y s tage s o f  scen e proce;5sin q tha t  In t rau b 
(1985a )  p ropose d m igh t  accoun t  fo r  tempora l  m i g r a t i o n an d 
i l l uso r y c o n j u n c t i o n s o f  componen t s o f  v i sua l  d i s p l a y s .  Tempora l 
m i g r a t i o n i s a  typ e o f  i l l usor y c o n j u n c t i o n o f  v i sua l  componen t s 
tha t  o c c u r s w h e n stiviul i  :i:' e p resen te d i n rap i d success io n (e.g. , 
9-2 0 i tem s pe r  second )  i n th e lam e spa t ia l  l oca t ion .  Altho'vj h 
c o m p o n e n t s o f  a  s i n g l e d i sp l a y a r e s imu l t aneous l y p resen te d the y 
a r e s o m e t i m e s repo r ted ,  w i t h h ig h c o n f i d e n c e ,  a s hav in g occur re d 
s e p a r a t e l y .  'Subject s w i l l  repor t  a  componen t  a s ha'̂ 'in g bee n a n 
in teg ra l  par t  o f  th e p reced in g o r  fo l l ow in g d i sp la y i n th e 
seqiience .  The r e h a v e bee n repor t s o f  co lo r  m i g r a t i o n amon g 
le t t e r s (McLean ,  B roadben t  S:  B r o a d b e n t ,  1 9 8 3 ) ,  le t te r  cas e amon g 
'-•jord s (Lawrence ,  1 9 7 1 ) ,  for m m i g r a t i o n amon g l e t t e r s ,  w o r d s , 
n u m b e r s an d p i c t u r e s (Gatherco l e &  B r o a d b e n t ,  1984 ;  In t raub , 
1985a )  an d ob jec t  m i g r a t i o n amon g scf-ne s ( In t r ra b ""gp^b) . 

The model proposed to account for these phenomena, is based 
u.po n a  mode l  o t  th e ea r l y stagr.' S o f  /̂̂ JGua l  ri'"orr-";r̂ ing ,  i n wl'jic h a 
ve r y sho r t - t e r m conceptno. l /v isua l  bu f fe r  memor y p lay s a  cen t ra l 
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rol e (Pot ter ,  1 9 7 ' ;  Avr-n ? ^ -  Ph i l l i p s ;  1980 )  Se '̂e^r' *  expe-'ir''.'?-t s 
us in g searc h t^.sk s o r  jnemor v tiir.ki;; ;  hav f  p rov ide d ev.'denc e fo r  a 
ver y short-terir .  post-categorJ.ca ]  s t^ r e th?. t  i s  d i s t i nc t  f ro m th e 
ico n (Avon s &  P h i l l i p s ,  : 9 8 0 ;  In t raub ,  1.981 ,  19^•4 ;  T.r.ftu s &.  G i n n , 
1984 ;  Po t t e r ,  1976 )  .  In t rau b (1985a )  p ropose d tha t  th i s concept'.;-' . 
shor t - te r m s to r e ma y p la y a  loli :  i n th e i n t e g r a t i o n o f  v i n u a J I y 
prc3:5ente d i n fo rma t ion . 

According to this view, migration occurs whi.>n icicnt:* f jcatiu?'. 
t im e i s s lo w re la t i v e t o p resen ta t i o n ra t e b e c a u s e on e d i sp la y 
i s s t i l l  be in g analy^'e d i n th e buffe r  s t  th e sam e t im e tha t 
p rocesse s ar e in i t ia te d o n th e nex t  ne w d i sp lay .  Thu s a  b l ac k 
out l in e f ram e m ig ra te s amon g p i c t u r e s ,  bu t  parts :  o f  ti> » y-ic-̂rir'.:'. -
themselve s d o no t  ( In t raub ,  1985a )  becaus e th e forme r  d i s p l a y 
requi re s mor e i den t i f i ca t i o n t ime .  S im i la r l y ,  t o ob ta i n ilic -  st-j-u ^ 
leve l  o f  f ram e m i g r a t i o n amon g d i f f e ren t  type s o f  s t i m u l i ,  c 
faste r  p resen ta t i o n rat e mus t  ht -  use d foi '  s t imul i  thei t  a. f 
re la t ive l y eas y t o iden t i f y ,  (e.g. ,  number s an d le t te rs )  a s 
compare d w i t h thos e tha t  a r e mor e d i f f i cu l t  (e.g. ,  co lore d 
object s an d w o r d s ;  Ga the rcoJ e an d B roadben t ,  1984 ;  IntrauV i 
1 9 8 5 a ) . 

The reason that components sometimes migrate to the 
precedin g d i sp la y an d somet ime s t o th e fo l low in g o n e ,  ca n b e 
expla ine d i n te rm s o f  th e a l l oca t i o n o f  a t t en t i on .  Cons ide r 
Intraub' s (1985a )  tas k i n wh ic h sub jec t s mus t  repor t  wh i c h 
objec t  wa s p resen te d w i t h a  b lac k f ram e a roun d i t .  Th e p reced in g 
pictur e i n th e sequenc e i s i n th e shor t - te r m buf fe r  w h e n th e 
pictur e viit h th e f ram e i s p resen ted .  A l thoug h pres€;nte> d 
s imu l taneous ly ,  th e f ram e an d p i c tu r e ar e no t  rap id l y in tegra te d 
be.'cavi.i -  the y a r e no t  mean ing fu l l y re la ted .  A s a  resu l t ,  i f  tli r 
subjec t  pay s a t t en t i o n t o th e fram e f i rs t ,  i t  ma y becom e 
integrated ,  w i t h p rocess in g o f  th e p rev iou s pict^^re ,  vjhjc h i s 
sti l l  i n th e v i sua l / concep tua l  bu f fe r .  I f  th e sub jec t  pay s 
atte!.'tio n t o th e targe t  p ic tu r e f i r s t ,  the n th e fi'ame ,  wh i c h i s 
no w i n th e bu f f e r ,  ma y becom e in tegra te d w i t h th e nex t  p i c tu r e i n 
th e sequence . 

'^wci experiments tested different aspects of t^T' integrative 
buffe r  m o d e l .  Exper imen t  1  use d a  mod i f ie d repor t  p rocedu r e an d 
showe d tha t  h ig h confidf?nc e m ig ra t i o n repor t s canno t  b e 
at t r ibute d t o d i f f i cu l t i e s i n nam.in g rap id l y presenlpr ! 
d isp lays .  Exper imen t  2  teste d th e va l i d i t y o f  th e a t t en t i o n 
a l locat io n hypo thes i s a s a n exp lana t i o n o f  d i f f e rence s i n th e 
d i rect io n o f  m ig ra t i on ,  us in g a  reac t i o n t im e tas k i n con junc t i o n 
with ,  a  s tandar d tempora l  m ig ra t i o n task . 

EXPERIMENT 1 

To determine if high confidence error reports obtained in 
tempora l  m ig ra t io n exper imen t s a r e a n ar t i fac t  o f  th e namin g 
requiremen t  dur in g h ig h spee d p resen ta t i on ,  th e repor t  p rocedu r e 
was chc-.nge d f'-on i  th e uncons t ra ine d namin g p rocedu r e typ ica l l y 
use d i n tejnpora l  m ig ra t i o n exper imen t s (whic h requ i re s sub jec t s 
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t o acces s an d art iculat e th e prope r  nam e fo r  th e target )  t o a 
"yes-no "  rtetortion  task .  A  pictur e wa s name d b y th e experimente r 
an d th e subject' s primar y tas k wa s t o answe r  "yes "  o r  "no "  t o 
indicat e whethe r  o r  no t  th e fram e wa s aroun d th e specifie d 
picture .  I f  hig h confidenc e erro r  report s t o - 1 an d + 1 picture s 
ar e th e resul t  o f  respons e competitio n durin g naming ,  the n n o 
hig h confidenc e erro r  report s t o specifie d - 1 an d + 1 picture s 
shoul d b e obtaine d usin g thi s procedure .  Specificatio n o f  - 2 an d 
+2 picture s b y th e experimente r  i n som e sequences ,  serve d a s 
"catc h tr ials "  t o allo w a  measur e o f  "yes "  respons e bias . 

Metboc^ 

Subjects and Apparatus, i^iibjects were 18 individually-tested 
nndergraduatos .  The y wer e seate d approximatel y 1. 7 m fro m a  rea r 
projectio n screen .  Th e imag e wa s projecte d fro m a n adjacen t  roo m 
losin g a  Visua l  Instriimenta t  io n Corporatio n Selecta-fram e 5 ,  dat a 
analyze r  16m m projecto r  a t  silen t  spee d (1 8 frame s pe r 
second )  .  Th e sir̂ o o f  th e fiel d wa s 1 4 x  2 0 cm ,  whic h subtende d a 
visua l  angl e o f  approximatel y 5 °  x  8° . 

St liTiul i. The sti:nr.Il were twelve objects that were cut out 
fro m magazine s an d photogi-aphe d o n a  gra y background .  Thes e ar e 
th e sam e stimul i  tha t  wer e use d i n Intrau b (1985b :  Experiment s 2 
an d 3 ) .  Th e object s were :  a  car ,  a  ho t  ai r  balloon ,  a  suitcase , 
an organ ,  a  chair ,  a  tractor ,  a  goblet ,  a n America n flag ,  a 
stovo ,  a  pai r  o f  eyes ,  a  movi e projector ,  an d a  truck . 

Desicxn. Each sequence contained all twelve pictures, with 
on e o f  th e tv/olv e i n t:lM; ^  blac k frame .  Eac h pictur e wa s 
photographe d wit h th e blac k fram e aroun d i t  si x times ,  yieldin g 
72 sequences .  O n th e si x occasion s tha t  a  pictur e wa s th e targe t 
i t  appeare d wit h thre e differen t  pair s o f  flankin g picture s (- 1 
an d + 1 p ic tures) ,  suc h tha t  o n on e occasio n th e orde r  wa s AB C an d 
on th e othe r  i t  wa s CB A ( B i s th e pictur e wit h th e 
fr̂ .mc? )  .  Subject s wer e divide d int o thre e equa l  groixps .  What 
differe d amon g th e thre e groups ,  wa s th e positio n o f  th e 
specifie d pictur e (-1 ,  target ,  o r  +1 )  i n a  give n sequence .  Th e 
posit io n o f  th e specifioc^ :  pictur e i n eac h sequenc e wa s 
counterbalance d acros s subjec t  group .  Twelv e additiona l 
seqiience s wer e filme d t o serv e a s "catc h trials "  (- 2 an d + 2 
picture s speci f ied) . 

Procedn.re. Before the experiment, subjects were familiarized 
w-:t h ^h e :>icture s an d receive d practic e namin g them .  Followin g 
this ,  the y wer e tol d tha t  prio r  t o eac h sequence ,  th e 
experimente r  woul d nam e a  pictur e whil e the y looke d a t  th e 
fixatio n point .  Thei r  t  is k wa s t o respon d "yes "  o r  "no" ,  followe d 
by a  confidenc e ratin g (s\ire ,  prett y sure ,  no t  sure ,  guess) ,  t o 
indicat e whethe r  o r  no t  th e fram e wa s aroun d th e specifie d 
picture .  O n trial s elicitin g a  "no "  respons e the y wer e aske d t o 
repor t  th e pictur e tha t  the y sa w th e fram e around ,  alon g wit h a 
secon d con f  irion c < ;  rating' . 
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Result s 

The results support the claim thai the. migration effect 
obtaine d wit h picture s an d form s (Intraub,1985b )  i s no t  du e t o 
difficult y i n namin g rapidl y prej;ente d pirtxires .  Al l  subjec;t s 
persiste d i n reportin g th e fram e aroun d temporall y adjacen t 
picture s i n th e sequence ,  wit h hig h confidence .  A s i n Intrau' ) 
(1985b )  th e yes/n o procedur e yielde d th e sam e genera l  patter n o f 
ree-ult s a s th e unconstraine d namin g procedur e (Intraub ,  1985a , 
1985b )  . 

Table 1 shows the percent of trials in each specification 
conditio n t o whic h th e subjec t  reporte d "yes "  wit h hig h 
confidence .  Collapsin g ove r  minu s an d plu s positions ,  a  rê peĉ tft- d 
measure s ANOVA showe d a  significan t  mai n effec t  o f  position , 
(^(1,34 )  ~  61,48 ,  p  <  .001) .  Hig h confideuct. '  "yes "  response s 
decrease d a s th e specifie d pictur e wa s furthe r  remove d fro m th e 
target .  A  planne d compariso n o f  th e percen t  o f  "yes "  response s i n 
th e -1/+ 1 conditio n an d th e -2/+ 2 positio n show s tha t  th e larg e 
number  o f  erroneou s "yes "  response s t o -1/+ 1 picture s canno t  b e 
accounte d fo r  b y a  guessin g bia s becaus e ther e wer e significantl y 
fewe r  "yes "  response s t o -2/+ 2 picture s (p<,001) .  Th e mean s fo r 
th e -1/+ 1 an d -2/+ 2 conditions ,  wer e 44. 9 (S D =  21.1 )  an d 13. 8 
(S D =  18 .0 ) ,  respectively . 

Whether the relatively small number of "yeses" to -2/+2 
pictures ,  reflect s a  guessin g bia s o r  containe d actua l 
integratio n error s i s bein g addresse d i n othe r  research .  Th e 
majo r  poin t  bein g mad e her e i s tha t  a  stron g migratio n effec t  wa s 
obtaine d wit h thes e sequence s usin g th e yes/n o task . 

Table 1 

Mean percent of total possible responses in each specification 

condition that were high confidence "yes" responses (Exp 1) 

Specificatio n Conditio n 

-2-1 0 1 2 

Mean 14.9 43.6 63.3 46.1 13.8 

SD 17.0 23.1 18.7 24.9 21.3 
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E X r E R T M E NT 7 . 

The purpose of Experiment 2 was to test the attention 
v=i. 1 l o c a t i o n ^^srsnmptio n o f  th e mot^e l  u^^ln g a  reac t i o n t im e taĵ k  i n 
c o n j u n c t i o n w i t h th e st-andar d tempora l  m i g r a t i o n task .  Acco rd in g 
t o thr > n t l e n t i o n a ] l o r n t i o n a s s u m p t i o n ,  - 1 e r ro r s occu r  w h e n 
s u b j e c t s a t ten d t o th e f ram e b e f o r e th e "hos t "  p i c tu r e an d + 1 
erro-' s occu r  who r  ^h e '^nbject s a t ten d f-̂ rf̂ t  t o th e "bon t "  p i c tu r e 
an d the n t o th e f rame .  I f  th e a s s u m p t i o n i s t rue ,  the n reac t i o n 
t im e t o fra'Ti e detf}ct:f) n (rioisu.^e d w.it h a  ko y p r e s s )  f̂ hou.l d b e 
fas te r  w h e n s u b j e c t s repor t  th e f ram e a roun d th e - 1 p i c t u r e ,  tha n 
i ro rn d th e f l  p i c t u r e .  Th e t ime s ob ta ine d o n t^'iaT s i n wh i c h th e 
f ram e i s repo r te d a roun d th e hos t  p i c tu r e shou l d ne i the r  b e 
-̂'.ste r  ?:ha n f\\ o -. 1 t im e nf> r  s lowe r  tha n th e + 1 t ime . 

Method 

?\ibjects and stimn.Il . The subjects were 27 undergraduate 
v o l u n t e e r s w h o w e r e pa i d $3 .0 0 fo r  the i r  part icin^it ion .  Th e 
f i lme d s e q u e n c e s w e r e th e som e ?. s i n E'-'pevimen t  1 . 

Api:)aratus. The apparatiis was the same except for the 
a d d i t i o n o f  a  h a n d - h e l d ko y p res s w h i c h th e sub jec t  dep resse d 
w i t h h i s o r  he r  thumb .  R e a c t i o n t ime s we r e measu re d us in g a n 
'̂̂ pol e I I  P l u s compu te r  tha t  wa s in to r f ^ce d w i t h th e d ig i ta l  f ram e 

coun te r  o f  th e v a r i a b l e spee d d.ata-analyze r  p ro j ec to r .  Reac t io n 
t ime s f ro m th e onse t  o f  th e fram*-- '  t o th e ke y pres^ ^  we r e accura-f. e 
t o 1  m s e c . 

Procediire. Subjects were fami lia'-i?:ed with the pictures, arid 
•'••'-•r Q g i v e n p r a c t i c e namin g them .  Follov^in g t h i s ,  the y v/er e tol d 
tha t  the i r  t̂ .s k wa s t o p res s th e ke y i n th e shor tes t  t im e 
possilil e 1 n respons e t o th e ^r<^me ,  an d the n t o immed ia te l y ropoi' t 
w h i c h p i c t u r e i t  '̂''̂ d occur re d witli ,  a lon g w i t h a  con f idenc e 
L'at-'ng .  Far:} i  sub jec t  w a s pn^v ide d w i t h 2 4 p rac t i c e sequence s 
fo l l owe d b y 16 8 expe r imen ta l  s e q u e n c e s .  A f te r  eac h g rou p o f 
appro'^rinatel y 2 8 s e q u e n c e s ,  si-.'- i  jo' ~ L5- -  r'_'Cj;ivo d a  brif> f  brt;a k an d 
viewjL^ ,  a  r e l a t i ve l y s lo w p r e s e n t a t i o n o f  th e 1 2 p i c tu re s wh ic h 
'  1  c? y w.i?r e a-jke d t o n a m e . 

Results 

""-Vjifi ? '•'•riv./f^ t->i"' pf?rcf?ii t£ige of pictures repi'^rted as 

o c c u r r i n g v i t h th e f ram e a s a  func t io n o f  th e p i c t u re ' s pos i t i o n 
i n tl-i e tr(;'<_iae:ict -  an d con f i denc e raiting .  Th e tabJe ^  show s tha t 
a d d i t i o n o f  th e reac t i o n t im e tas k d i d no t  a l te r  th e pa t te r n o f 
r esu l t s t7pl<;a.ll 7 ob'falne d w i t h thes e an d otJu.̂ r  p ic to r ia l  s t imu l i 
u s i n g th e 'i:v:onstraine d namin g p rocedu r e ( In t raub ,  1935a , 
;^?C,h )  . 
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Tabl e 2 

Percent of responses reporting the frame around the correct scene 

(0), preceding scenes (-), or following scenes (+) In the 

s^gu.ence as a function of confidence 1 eye 1 (ExperIment 2_L 

Po'i.itao n o f  th e repoi l  f- d t?c:f;'; e i n th e s e a n e n v e 

Confidence -

Sur e 

Prett y Sur e 

Not  Sur e 

Guess 

— O 

0 

2 

7 

12 

- 2 

1 

2 

6 

7 

_ 1 

8 

19 

2 3 

19 

0 

8.1 

58 

36 

28 

1 

9 

15 

18 

15 

2 

0 

1 

3 

6 

3 

1 

3 

6 

13 

Th e mea n reac t io n t im e t o f ram e de tec t i o n a s a  func t i o n o f 
th e pos i t i o n o f  th e repor te d p i c tu r e i n show n i n Tab l e 3 .  A s ma y 
be see n i n th e tab le ,  th e pa t te r n o f  resu l t s fo l lowe d th e 
pred ic t io n o f  th e m o d e l .  Repor te d pos i t i o n o f  th e f ram e 
s ign i f ican t  a f fec te d reac t io n t im e {F(2,52 )  =  19 .35 ,  p  <  . 0 0 0 1 ) . 

Table 3 

Mean reaction time to detect^in^ the fra^^^ a ,functipn__pf the 

position of the picture the subject reported seeing It with when 

5he__subje^ct reppxtediiigh confidence In the response (Exp 2) 

Pp^ijt_4on of the reported picture 

-1 0 •>.•! 

Mee.v 32 7 33 2 3  5 3 

SD 42 40 46 
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Fr-.nn ^  (detectio n w?. s fast(?t '  or .  t r i a l s i n wh i c h s u b j e c t s repor te d 

tli e f ram e ai-onn d th e - 1 p i c t u r e tha n arcnin d th e t l  p i c t u r e (t(26 ) 
= 5 .33 ,  p  <  . 0 0 5 ) .  Th i s c o m p a r i s o n w a s a l s o s i gn i f i can t  b y 
sicjn-toGt ,  w i t h ?. 7 o f  th e 2 7 sub.ieot s s h o w i n g fas te r  RT s t o - 1 

p i c t u r e s . 

The results of these experiments are consistent with the 
i n t e g r a t i v e bviffe r  mode l  p ropose d b y In t rau b { 1 9 8 5 a ) .  Acco rd in g 
t o t M s v i e w o f  i l l uso r y c o n j u n c t i o n s ,  the y occu r  becaus e 
i n f o r m a t i o n i s s t i l l  b e i n g p r o c e s s e d i n a  concep tua l / v i sua l 
biiffe"' ,  a t  tb.t :  t:r'i e i:ha i  th e i-e w 'Tit̂ jjila y i s preGent:r>il .  r^rt- ^  o f 
th e p i c t u r e s t h e m s e l v e s d o no t  m i g r a t e a t  thes e speed s becaus e 
c o m p o n e n t s o f  t}; e pictu.re s ra n b e q u i c k l y in teg ra te d ('̂ .g. ,  f̂ ye s 
\ n a  f a c e ) .  Th i s i n teg ra t i v e bu f f e r  wou l d no t  necessa r i l y  p la y a 
roJ e i n I n t eg ra t i n g th e i n f o rma t i o n f ro m s u c c e s s i v e f i xa t ion s 
(se e P o l l a t s e k ,  Rayne r  &  C o l l i n s ,  1 9 8 4 ) ,  becaus e i t  seem s t o b e 
w o r k i n g d u r i n g th e a  t im e in te rva l  comparab l e t o a  s ing l e 
f i x a t i o n .  Indee d i f  f i l m spee d i s reduce d s o th,?. t  ra t e o f  p ic tu r e 
p^-'osontatio n a p p r o x i m a t e s th e avervag e ey e f i xa t i o n f requenc y o f 
a b o u t  3  o r  4  pe r  s e c o n d ,  n o f ram e m i g r a t i o n occur;^ .  Thô -; o 
p'"'er!orien a soe m .'ncr e /".̂ ]  :iir> d t o tempora l  intc^gratlo n t ime s i n 
p e r c e p t i o n ,  an d p r n v i d e a  ne w m e a n s w i t h w h i c h t o s tud y th e 
oei'ccptna l  organ!.Ta t  io n o f  th e c o m p o n e n t s o f  simultaneoxi.sl y 
p r e s e n t B d v i sua l  i n fo rma t ion . 
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