
UC Merced
Proceedings of the Annual Meeting of the Cognitive Science 
Society

Title
Computational Principles in Visual Comprehension: Simulating Neuropsychological Deficits 
by Lesioning Attractor Networks

Permalink
https://escholarship.org/uc/item/9gg9d21q

Journal
Proceedings of the Annual Meeting of the Cognitive Science Society, 15(0)

Author
Plaut, David C.

Publication Date
1993
 
Peer reviewed

eScholarship.org Powered by the California Digital Library
University of California

https://escholarship.org/uc/item/9gg9d21q
https://escholarship.org
http://www.cdlib.org/


C o m p u t a t i o n a l  p r i n c i p l e s i n v i s u a l  c o m p r e h e n s i o n : 

S i m u l a t i n g n e u r o p s y c h o l o g i c a l  def ic i t s b y l e s i o n i n g a t t r a c t o r 

n e t w o r k s 

Dav i d C .  Plau t 
Departmen t  o f  Psychology . 
Carnegi e Mello n Universit y 

Plttsbxiigh ,  Pennsylvani a 1521 3 
plautOcmu.ed u 

Abstrac t 

A centra l  challeng e I n cognitiv e 
neuroscienc e i s t o explai n ho w disorder s o f 
brai n functio n giv e ris e t o disorder s o f 
cognition .  I n thi s regard.connectionis t 
modelin g provide s a  usefu l  computationa l 
formalis m fo r  relatingcognitiv e processe s t o 
thei r  underlyin g neurologica l 
Implementation .  I n th e domai n o f  visua l 
comprehensio n o f  word s an d objects .  I  wil l 
sho w ho w tw o peculia r  pattern s o f 
impairmen t  observe d afte r  brai n damage . 
deep dyslexi a an d opti c aphasia ,  als o aris e 
i n simulation s embodyin g a  se t  o f  genera l 
computationa l  principles :  (1 )  visua l  an d 
semanti c Informatio n i s represente d a s 
distribute d pattern s o f  activit y ove r 
separat e group s o f  unit s suc h tha t  th e 
pattern s exhibi t  th e appropriat e similaritie s 
withi n an d betwee n thes e domains :  (2 )  th e 
knowledg e o f  th e relationship s betwee n 
representation s i s encode d a s weight s o n 
connection s betwee n units :  an d (3 )  th e 
mappin g betwee n representation s i s 
accomplishe d b y Interactivit y amon g umts , 
formin g "attractors "  fo r  familia r  pattern s o f 
activity .  Furthe r  assumption s ar e tha t 
short-ter m correlationa l  informatio n i s 
usefu l  i n objec t  recognitio n bu t  no t  I n wor d 
recognition ,  an d tha t  ther e i s les s structur e 
i n th e mappin g fro m visua l  t o semanti c 
representation s fo r  word s tha n fo r  objects . 
I n a  simulatio n o f  wor d reading ,  damag e 
lead s t o th e peculia r  Interaction s o f  visua l 
and semanti c similaritie s i n error s foun d i n 
dee p dyslexia .  I n a  simulatio n o f  objec t 
naming ,  ver y fe w purel y visua l  error s occu r 
afte r  damag e bu t  no w semanU c similarit y 
Interact s wit h perseverativ e effect s fro m 
previou s trials ,  a s i n opti c aphasia .  Th e 
replicatio n o f  comple x empirica l  phenomen a 
concernin g Impaire d visua l  comprehensio n 

of  bot h word s an d object s provide s evidenc e 
tha t  th e genera l  principle s underlyin g th e 
simulation s als o appl y t o th e semanti c 
processin g o f  visua l  informatio n an d it s 
breakdow n followin g brai n damag e I n 
humans. 
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