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S o me Parallel s betwee n Visua l  an d Linguisti c Processin g 

Gabriel e Schele r 
Institu t  fii r  Infomiati k 

Technisch e Universita t  Munche n 
D-  8029 0 Munche n 

s c h e l e r @ i n f o r m a t i k . t u - m u e n c h e n . d e 

The processin g o f  a  speec h signa l  m a y b e muc h mor e sim -
ila r  t o sensor y processing ,  i n particula r  visua l  processing , 
tha n ha s previousl y bee n assume d (Chomsk y 1976) .  I n vi -
sua l  perception ,  certai n feature s ar e extracte d fro m th e retina l 
(preprocessed )  image ,  an d relaye d throug h severa l  center s 
(Shepher d 1994) .  Featur e extractio n utilize s latera l  inhibitio n 
whic h serve s t o enhanc e th e signal-to-nois e ratio .  Severa l  dis -
tinctiv e pathway s fo r  type s o f  informatio n (colo r  perception , 
motio n detection ,  textur e analysis ,  shap e perception )  ca n b e 
anatomicall y differentiated .  'Rela y centers '  hav e a n increas -
in g rang e o f  inpu t  fro m differen t  center s an d tur n ou t  feature s 
or  schema s whic h ar e increasingl y comple x an d usefu l  fo r  th e 
organism .  The y featur e interactiv e sideway s an d feedbac k 
connection s (VanEsse n &  Deyo e 1995) . 

Thes e concept s ma y equall y b e applie d t o linguisti c  pro -
cessing .  Th e processin g o f  a  speec h signa l  ma y b e relaye d 
alon g severa l  distinguishabl e pathway s withi n a  highl y inter -
connecte d processin g scheme . 

Parallel s i n featur e extraction ,  transformatio n an d schem a 
integratio n ca n b e explore d i n detai l  i n th e are a o f  microfea -
ture s tha t  ar e extracte d fro m grammatica l  categorie s an d lin k 
t o cognitiv e units .  I n previou s wor k (Schele r  1995) ,  w e hav e 
explore d a  hypothetica l  pathwa y fo r  tempora l  information . 
Th e followin g element s see m t o b e essentia l  fo r  a  biologicall y 
realisti c mode l  o f  semanti c processing : 

-  semanti c featur e extractio n a s organize d usin g "dimen -
sions "  o f  mutuall y exclusiv e features :  latera l  inhibitio n 
create s enhance d recognitio n 

interactiv e sideways :  b y feedin g informatio n t o othe r  path -
ways compresse d contextua l  unit s ar e create d ("whereve r 
usefu l  informatio n arise s i t  i s  used") . 

featur e transformation :  recognitio n o f  affixes ,  formatio n 
of  stabl e grammatica l  categories ,  semanti c featur e recogni -
tion ,  primar y schem a formation ,  centra l  schem a integratio n 
(cf .  Fi g I) . 

The emergenc e o f  a  se t  o f  cognitiv e primitive s ma y b e 
see n a s a n exploratio n int o th e cognitiv e spac e accessibl e 
wit h languag e (Schele r  &  Schuman n 1995) .  The y ca n b e 
interprete d a s a  se t  o f  interrelate d primar y schemas . 

centra l  schema s a s multimoda l  integratio n o f  sensor y infor -
matio n ma y b e organize d a s multipl e overlay s o f  th e sam e 
set  o f  informatio n i n variou s way s ('scripts') . 

feedbac k link s a s reinforcemen t  connection s fro m logicall y 
"higher "  level s integrat e schema-drive n wit h data-drive n 
analysis .  The y provid e a  mor e flexible  schem e tha n latera l 
inhibition ,  allowin g fo r  a  top-dow n flow  o f  information .  B y 

activatio n o f  lowe r  node s fro m highe r  nodes ,  decision s ca n 
be mad e faste r  an d schem a recognitio n ca n b e stabilized . 

Numeri c simulation s o f  a  qualitativ e mode l  ma y ad d th e 
essentia l  trait s t o mak e empiricall y testabl e prediction s o n 
th e time-course ,  interferenc e effects ,  an d result s o f  semanti c 
processing . 
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Figur e 1 :  Feedbac k an d Latera l  Inhibitio n i n Semanti c Anal -
ysi s o f  Tempora l  Meaning .  Onl y a  subse t  o f  connection s an d 
node s ar e shown . 
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