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

Title
Asynchronous Connectionist Binding

Permalink
https://escholarship.org/uc/item/93v024jb

Journal
Proceedings of the Annual Meeting of the Cognitive Science Society, 19(0)

Author
Love, Bradley C.

Publication Date
1997
 
Peer reviewed

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

https://escholarship.org/uc/item/93v024jb
https://escholarship.org
http://www.cdlib.org/


Asynchronou s Connectionis t  Bindin g 

Bradle y C .  Lov e 
Departmen t  o f  Psycholog y 

Northwester n Universit y 
EvanstonJ L 6020 8 
l o v e b @ n w u . e d u 

I n t r o d u c t i o n 

Historically, connectionist systems have not excelled at 
representin g an d manipulatin g comple x structures .  H o w ca n 
a syste m compose d o f  simpl e neuron-lik e computin g 
element s encod e comple x relations ? Recently ,  researcher s 
hav e begu n t o appreciat e tha t  representation s ca n exten d i n 
bot h tim e an d space .  M a n y researcher s hav e propose d tha t 
th e synchronou s firin g o f  unit s ca n encod e comple x 
representations .  I  identif y th e limitation s o f  thi s approac h 
and presen t  a n asynchronou s mode l  o f  bindin g tha t 
effectivel y represent s mor e comple x structures .  Th e 
asynchronou s mode l  i s a  generalizatio n o f  th e synchronou s 
approach .  I  argu e tha t  ou r  cognitiv e architectur e utilize s a 
simila r  mechanism . 

The Binding Problem 

Simple connectionist models can fall prey to the "binding 
problem" .  A  bindin g proble m occur s whe n tw o differen t 
event s ar e represente d identically .  Fo r  instance ,  i f  th e unit s 
J O H N,  HIT ,  an d T E D ar e activate d t o represen t  "Joh n hi t 
Ted" ,  a  bindin g proble m occur s becaus e th e sam e patter n o f 
activatio n woul d als o b e use d t o represen t  "Te d hi t  John" . 
The bindin g proble m i s ubiquitou s an d i s a  concer n 
wheneve r  interna l  representation s ar e postulated .  Classica l 
symboli c system s ca n circumven t  th e bindin g proble m b y 
adoptin g a  LISP-lik e representationa l  synta x whic h ha s th e 
expressiv e powe r  o f  th e lambd a calculus .  Unfortunately , 
thi s mod e o f  representatio n i s fairl y  unconstraine d an d make s 
fe w prediction s abou t  performance .  Still ,  classica l  symboli c 
model s ca n represen t  comple x relationa l  informatio n 
effortlessly . 

Connectionist Binding 

Synchrony models of binding represent bindings through 
th e synchronou s firin g o f  units .  Whil e thi s approac h doe s 
utiliz e tim e t o mar k bindings ,  synchron y i s limite d i n it s 
expressiv e powe r  an d i s bette r  characterize d a s a  groupin g 
mechanis m tha n a s a  bindin g mechanism . 

Unlik e th e synchronou s approach ,  th e asynchronou s 
approac h full y exploit s tim e resource s an d allow s fo r 

directiona l  bindings ,  providin g greate r  representationa l 
power . 

A more complete description of this work can be found at: 

httpy/www.psych.nwu.edu/psych/people/grad/love/CogSci Asynch.ps 
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