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P R E F A C E  

This Symposium was the ten th  i n  the present s e r i e s  of  N.P.L. Symposia. 
Two are normally held each year - one on a subject  o f  general  i ndus t r i a l  
i n t e r e s t  and the o the r  on a theme of more academic research. 

This Symposium was held t o  bring together s c i e n t i s t s  studying a r t i f i c i a l  
thinklng, character  and pa t te rn  recognition, learning, mechanical language 
t rans la t ion ,  biology, automatic programming, i ndus t r i a l  planning and 
c l e r i ca l  mechanization. I t  was f e l t  t ha t  a common theme i n  al l  these f i e l d s  
was #The Mechanization of Thought Processes# and that an interchange o f  
ideas between these s p e c i a l i s t s  would be very valuable. 

I t  is unfortunate that meeting accommodation i n  the Laboratory is a t  
present very r e s t r i c t ed ,  and a very large number of people had t o  be turned 
away. Nearly 200 delegates attended and o f  these about one th i rd  came from 
overseas. 

A t o t a l  of 32 papers was presented, and on the fourth day there were 
p a r a l l e l  sessions - one covering implications f o r  Biology and the o the r  
fo r  Industry. With one exception these papers a re  reproduced here 
subs t an t i a l ly  as presented 1. e. with only very minor revisions.  Several 
authors have added appendices t o  t h e i r  papers s ince the Symposium. The 
discussion was recorded and all cont r ibu tors  and authors were asked t o  
e d i t  t h e i r  contributions. The discussion is reproduced i n  fu l l .  

There were a l so  a number of Lecture-Demonstrations, and a list o f  these 
is included. Most o f  the demonstrations a re  described i n  the  papers o r  
appendices, and the o thers  a re  described i n  s h o r t  papers. 
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T H E  M E C H A N I Z A T I O N  OF T H O U G H T  P R O C E S S E S  

OPENlRG ADORESS 

DR. G. B. 9. M. SUTIIERUND 

THE Mational Physical Laborat.ory occupies a pos i t ion  midway between a 
univers i ty  and an i ndus t r i a l  laboratory.  One o f  tne ways o f  carrying out 
our function is to  organise symposia In fie:& in  bhich we a r e  ac t ive ly  
engaged and in  which un ive r s i t i e s ,  incixtary and o the r  Government labora- 
t o r i e s  a re  interested.  That th is  syn;pssium is typical  i s  show by the f a c t  
t h a t  rou&hly one th i rd  of the delegates  are  from un ive r s i t i e s ,  one t h i r d  
from industry and one t h i r d  from government inst i tut , lons.  Thls was n o t  an 
adminis t ra t ive decision - i t  j u s t  came out  t h a t  way. 

For the National Physical Laboratory to  organise a syrrposium on "The 
Mechanization o f  Thought Processes" is very appropriate,  because the fu ture  
program o f  the Control Mechanisms and Electronic, i?iv!slon is c lose ly  con- 
cerned with ce r t a in  aspects  o f  th is  problem. Our general  alm is t o  develop 
equipment which w i l l  carry oGt ,  many of  t3e tetiious b u t  e s s e n t i a l  mental 
tasks  whlch a t  present. a r e  performed by l a r p  ;!u!?bers o f  human beings, 
e.g., pa t te rn  recognition, r e t r i e v a l  o f  iiiiom.ation, language t r ans l a t ion ,  
and the control  o f  complex operatiofis by trial and e r r o r  learning. How 
important is i t  to  solve these problems? We are sonietimes c r i t i c i s e d  f o r  
spending time on making, o r  t ry ing  t o  make, machines, the performance o f  
which compares very unfavourably with t h a t  of  a human being on the same 
task, e.g., language t rans la t ion .  There are, o f  course, three answars  t o  
t h i s  c r i t i c i sm.  The first is t h a t  the performance of a ch l ld  bears  l i t t l e  
r e l a t i o n  t o  t h a t  o f  tne a d u l t  i n t o  which i t  develops. The second is that  i t  
may n o t  be necessary t o  do the task  a s  well as the human being, provided 
the machine does i t  much more rapidly o r  a t  much less cost. The t h i r d  is 
that in  t ry ing  t o  solve problems o f  t h l s  kind one inevi tab ly  l e a r n s  a g rea t  
deal about the e s sen t i a l  p r i n c i p l e s  khich are inherent  i n  the biologicnl  
so lu t lon  o f  the problem, b u t  which would otherwise have l a in  undiscovered. 
I t  is becoming c l e a r  that  the language o f  t i e  control  engineer has a p lace  
i n  the thinking of b i o l o g i s t s  and, more generally, t h a t  the growing ln t e r -  
act ion between b i o l o a ,  physics  and e l ec t ron ic s  i s  l i k e l y  t o  prove extremely 
f ru i t fu l  to  science i n  the q u i t e  near  fUtUre. 

(Dr. 3. E. B. Y. Sutherland, F.R.S., is Direc tor ,  
Fat lonal  Physical Laboratory, Teddington) 
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The thinking process brings to  mind Descartes' famous remark, 
nCogito ergo sumn - I think, therefore I exist .  We have as ye t  no glimmer- 
ing of  how a brain thinks about i t s e l f .  Even a f t e r  that stage is  reached, 
we still  have the problem of  simulating a process carr ied out a t  the mole- 
cular  level ,  by b i t s  of e lectronic  equipment. Our object ives  th i s  week are  
much more limited, but the problems are no l e s s  fascinating, and so l e t  me 
invert  Descartes' proposition and say that, since we ex is t ,  we Can think, 
and l e t  u s  now think t o  some purpose. 
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