
T h e Imperfec t  Recognit io n 

-  Chaot i c a n d Recu r ren t  M e c h a n i s m s i n H i g h Leve l  Visio n 

Valenti n D .  Constantinesc u 
Schaeftlamstr .  170,8137 1 Munich ,  German y 

constval@aol.co m 

Introduction :  Experimenta l  Finding s 

Based on experiments with visual evoked responses, 1 
showe d i n a  previou s pape r  tha t  th e cognitiv e activit y o f 
th e brai n ca n b e objectivel y evidence d a s distinc t  fiom 
perceptio n b y mean s o f  th e variabilit y  patter n (VP )  o f  a 
grou p o f  evoke d response s (ER) :  i n norma l  subject s th e 
evoke d potential s presen t  i n th e firs t  300-50 0 m s afte r 
visua l  stimulatio n a  characteristi c dispersion ,  a  variabilit y 
patter n reflectin g a  chaoti c activity .  V P i s  relate d t o th e 
stimulatio n even t  an d no t  t o som e rando m backgroun d 
activit y o f  th e brain .  I n patient s wit h majo r  cognitiv e 
impairment s th e V P i s  absent :  N o cognitio n — > N o 
variabilit y  pattern .  T w o o f  m y conclusion s wer e (a )  tha t 
V P reflect s th e cognitio n flmctio n a s distinc t  from  th e 
phenomena l  perceptio n i n th e visua l  proces s an d (b )  tha t 
th e neurona l  cognitiv e activit y ha s a  chaoti c component , 
responsibl e fo r  th e V P . 

Interaction of Perception vs. Expectancy 

In the present paper I propose a model of the recognition 
process ,  explainin g a m o n g other s w h y th e above-mentione d 
neurona l  activit y woul d b e chaoti c an d h o w th e neurona l 
population s involve d i n "high-leve l  vision "  (i.e .  a t  th e 
transitio n from  perceptio n t o cognition )  woul d interac t  i n 
orde r  t o perfor m th e proces s o f  recognition . 

Th e recognitio n include s a  compariso n betwee n th e 
attribute s o f  a n objec t  o r  visua l  scen e perceive d a t  presen t 
an d th e attribute s o f  tha t  o r  anothe r  objec t  o r  o f  a  cluste r  o f 
object s memorize d i n th e past .  (Fo r  bot h categories ,  "object " 
means her e "neurona l  counterpar t  o f  a n object". )  I f  sufficien t 
attribute s A1,A2,A3... .  (colors ,  contours ,  size ,  positio n 
relativ e t o th e horizo n etc. )  ar e coincident ,  th e recognitio n i s 
sucessfli l  an d th e presentl y see n objec t  i s  identified , 
recognized .  I f  not ,  confusions ,  omissions ,  optica l  illusion s 
m ay appear . 

A n indispensabl e concep t  relate d t o recognitio n i s  th e 
expectancy :  a  presen t  objec t  i s  no t  compare d wit h al l  o f  th e 
unnumerabl e memorize d objects ,  bu t  wit h a  subse t  relate d 
subjectivel y t o th e presen t  circumstance s o f  th e perception :  i f 
we ar e lookin g a t  a  text ,  w e expec t  t o recogniz e letter s an d 
digits ;  i f  w e ar e lookin g alon g a  roa d w e expec t  t o recogniz e 
cars ,  an d s o on . 

Th e recognitio n i s represente d her e a s a  chaine d activatio n 
of  th e neurona l  populations ,  drive n recurrentl y b y th e 
exogenou s perceptio n o f  visua l  attribute s an d th e 
endogenou s expectancy .  Th e chaoti c componen t  o f  th e 
visua l  response s ca n b e sufficientl y explaine d b y a  variable . 

unpredictabl e sequenc e o f  attribut e processing . 
Beside s experimenta l  data ,  th e mode l  i s  base d o n th e 

followin g idea s supporte d b y curren t  litterature : 
Differen t  neurona l  population s activate d i n th e proces s 

ar e workin g i n parallel ,  bu t  asynchronously ;  ther e i s  n o 
pacemake r  t o synchroniz e them . 

-  Recognitio n i s no t  a n instantaneous ,  sudde n event ,  (i n 
spit e o f  th e subjectiv e impression) ,  bu t  a  proces s wit h a 
300-50 0 m s duration . 

-  Althoug h th e sensor y informatio n arrive s from  retin a i n a 
continuou s flow ,  th e recognitio n i s  no t  a  continuou s 
process ,  bu t  repeat s itsel f  cyclically ,  wit h th e above -
mentione d period . 

The Mono- and Multi-Attribute Recognition 

The model includes: 
-  a  mono-attribut e recognitio n loo p o f  neurona l 

population s drive n b y (a )  th e perceptio n o f  th e attribut e an d 
(b )  th e memory-base d expectancy ,  an d interactin g vi a 
excitator y an d inhibitor y synapti c signal s ; 

-  a  short-live d (300-500ms )  recurren t  chai n o f  mono -
attribut e module s whic h perform s th e multi-attribut e 
recognitio n ; 

-  a  chaoti c modul e selecto r  whic h determine s fo r  eac h 
recognitio n instanc e th e orde r  i n whic h th e mono-attribut e 
module s wil l  b e chained . 

I n th e mono-attribut e loop ,  th e perceptio n signa l  i s 
excitator y (i n term s o f  synapti c action) ,  whil e th e expectanc y 
signa l  i s  inhibitory .  Th e diagra m an d equation s o f  thei r 
interactio n represen t  a  specia l  cas e o f  feedbac k loo p an d 
explai n th e recognitio n o f  a  specifi c  attribute ,  a s wel l  a s th e 
effect s o f  surprise ,  habituatio n an d learning . 

Th e multi-atfribut e recurren t  proces s include s th e 
chainin g o f  a  few  mono-attribut e loop s an d represent s th e 
build-u p o f  a  norma l  recognitio n process .  Illusion s an d 
pathologica l  case s (hallucinations ,  form s o f  agnosias )  migh t 
correspon d t o th e severanc e o f  th e synapti c connection s o r  t o 
th e selectiv e deficienc y o f  inhibitor y o r  excitator y 
neurotransmitters . 
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