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COI,I} IUì ' ¡ ICATION ÀBOUT VISUAL PATTIJi ìÑS
BY I1EANS OF FUZT.Y CHARAC' IERIZATIONS.  * *

C i r r  i s t i a n  F r e k s a
Depar tmen t  o f  E lec t r i ca l  Eng inee r ing  &  Compu te r  Sc iences
. :  a n d  E l e c t r o n i c s  R e s e , a r c h  L a b o r a t o r y

' , :  B ã r k e l e y

fNTRODUCTIOtI .

f m a g i n e  t h e  f o l l o w i n E  s i t u a t i o n :  T w o  p e o p i - e ,  X  a n d  Y r

l o o k  a t  a n  a q u a r i u r n  a n d  g e t  e x c i t e d  a b o u t  b h e  b e a u t i f u l  f i s h

they  see .  They  don ' t  knc rw  l r r * i r  names  bu t  t hey  wan t  t c r

p o i n t  o u t  p a r t i c u l a r  f  i s h  i n d i v i c i u a l s  t o  o n e  a n o t h e r  '  X

a s k s  y ,  ' o d o  y o u  s e e  t h i s  m e d i u m - s i z e d  r o u n d  f  i s h  w h i c h  l o o k s

I i k e  a  v i s i t i n g  p r o f e s s o r ? "  " Y o u  r n e a n  t h e  c l a r k  o n e ? "  " ñ o ,

the  one  wh ic l r  i s  l i gh t  b lue . "

:  Y  i s  n o t  a b l e  t o  i d e n t i f y  t h i s . p a r t i c u l a r  f i s h ,  b u t  i n

m a n y .  c a s e s  c o n p a c t  o b j e c t  c h a r a Ç t e r i z a t i o n s  o f  t h i s  k i n d  a r e

s u f f i c i e n t  t o  e n a b l e  a n o t h e r  p e r s o n  t o  i d e n t i f y  L h e

r e f e r e n c e  o b j e c t .
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í F i g .  1 >

I n  t h i s  p a p e r  I  w i l l  d i s c u s s  s o m e  c h a r a c t e r i s t i c s  o f

d e s c r i p t i o n s  o f  t h a t  s o r t .  I  w i l l  p r e s e n t  a  c o m p u t e r  m o d e l

f o r  t h e  i n t e r p r e t a t i o n  o f  o b j e c t  d e s c r i p t i o n s  w h i c h  m a k e s

u s e  o f  t h o s e  c h a r a c t e r i s t i c s .

i¡i
ii
f.
lf,

COI{TBXT SI¡4PLIFTES DESCRIP'TIONS

h e  i s  r e f e r r i n g  b o  i s  i n  t h e  a q u a r i u m  w h i c h  X  a n d  Y  a r e

l o o k i n g  a t .  B u t  t h e  c o n t e x t  o f  t h e  s i t u a t i o n  r e s t r i c t s  t h e

p o s s i b i l i t i e s  w h i c h  Y  i s  c o n s i d e r i n g  t o  t h e  f i s h e s  i n  t h i s

p a r  t i c u l a r  a q u a r  i u r n .  I n  t h e  s y s t e m  w h i c h  I  w i l l  d e s c r  i b e

t h e  c o m m u n i c a t i o n  b e t w e e n  X  a n d  Y  w i l l  b e  m o r e  e f f i c i e n t  i f

t h e  s i t u a t i o n  c o n t e x t  r e s t r  i c t s  t h e  s e t  o f  p o s s i b l y

r e f  e r e n c e d  o b j  e c t s  J n o r e  s e v e r c + l y .  T h i s  i s ,  b e c a u s e  X '  s

ob jec t  desc r ip t i on  does  no t  have  to  convey  so  much

in fo rma t ion  tha t  i t  wo t r l d  be  Þo :BS ih1e  to  d i s t i n ,g r , r i sh  the

t a r g e t  o b j e c t  f r o m  a l l  o t h e r  o b j e c t s  i n  t h e  u n i v e r s e ,  b u t .

o n l y  e n o u g h  i n f o r m a t i o n  t o  d i s t i n g u i s h  E h e  o b j e c t  f r o n  t h e

o t h e r  o b j e c t s  i n  t h e  E i v e n  s i t u a t i o n  c o n t e x t .

T h i s  m e a n s  t h a t  a  s m a l f e r  n u m b e r - o f  f e a L u r e s  o r  f e a t u r e

v a l u e s  w o u l d  b e  s u f f i c i e n t  f o r  a n  o b j e c t  d e s c r i p È i o n  i n  t h e

res t r i c ted  con tex t ,  as  compared  to  the  un res t r i c ted

u n i v e r s e "  I n  o t h e r  w o r d s ,  o n l y  a  c o ñ p a r a t i v e l y  s m a l I

v o c a b u l a r y  w o u l d  b e  r e q u i r e d  i f  w e  v r e r e  w i l l i n g  t o

cus to rn - ta i l o r  a  vc ' cabu la ry  fo r  each  new con tex t .  How can  we



t a k e  a o v a n t a E e  o f  t h e  r e s L r i c t e d  c o n t e x t  w i t h o u t  g i v i n g

the  i dea  o f  a  genera l -pu rpose  vocabu l  a ry?

CON'IEXT-ADAP'TI VE VOCABULARY.

P a g e  3

Y  s h a r e  a

te rms  and  the

T h i s

u p

LeE us  assume in  the  beg inn inE  tha t  X  and

f i x e d  v o c a b u l a r y r  i . e - . ,  t h e y  b o t h  u s e  t h e  s a m e .

te rms  have  the  sane  rnean ing  to  bo th  o f  t hem

( F i g .  2 >

:
L e t  t h e  t e r m s  d e s c r i b e  f e a t u r e s  t h a t  b o t h ,  N  a n c l  Y  c a n

p e r c e i v e  v i s u a l l y ,  f o r  e x a m p l e  c o l o r ,  h e i g h t ,  l e n g t h ,  s i r a p e ,

I o c a t . i o n ,  e t c "  I f  t h e  m e a n i n g  o f  t h e  v o c a b u l a r y  w a s  a b l e  t o

a d a p t  v a r i o u s  c o n t e x t s ,  t h e  s i z e  o f  t h e  r e g u i r e d

vocabu la ry  wou ld  
,depend  

on  the  comp lex i t y  o f  t he  con tex t

r a t h e r  t h a n  o n  t h e  c o m p l e x i t y  o f  t h e  u n i v e r s e .  T h i s

a d a p t a t i o n  s h o u l r l  f o l l o w  g e n e r a l  r u l e s ,  s u c h  t h a b  X  a n d  Y  d o

n o t  h a v e  t o  a g r e e  e x p l i c Í t e l y  i n  e v e r y  n * *  s i t u a t i o n  a b o u t

h o w  t o  a d a p È  a  g i v e n  t e r m  t o  t h e  p a r t i c u l a r  c o n t e x t .

C o n s i d e r . -  f . o r  e x a r n p l e ,  t h e  n o t . i o n  o f  ' t a l l n e s s ' .

concep t  i s  con tex t -adap t i ve  i n  two  ways :

< F i g .  3 >

F i r s t ,  I  t a l l n e s s '  d e s c r í b e s  d r a s t i c a l l y  d i f f e r e n t  s c a l e s  o f

v a l u e s ,  d e p e n d i n g  o n  t h e  r t y p e s  o f  o b j e c t s  i t  r e f e r s  t o ,  f o r
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t h e  h e i g h t  o f  a  c ü p r  t h e  h e i g h t  o f  a  p e r s o n ,  o r  t h e

o f  a  b u i l d i n E .  ï  w i l Ì  c a l t  t h i s  t y p e  o f  a d a p L a t i o n

ac i  ap ta t  i on '  ,

f o r  a n y  g i v e n  t y p e  o f  o b j e c t ,  a  v a l u e  o n  t h e

s c a l e  m a y  r e f e r  t o  d i f f e r e n t  h e i g h t ,  d e p e n d i n g  o n

ir:
l:'
!ì)

e x  a m p l e

h e i g h t

' g l o b a l

S e c o n d  ,

t a ]  I n e s s

t he  he igh t  o f  o the r  ob jec ts  o f  t he  sane  t ype  i n  the  g i ven

c o n t e x t .  T h i s  ' l o c a }  a d a p t a t i o n '  c o r r e s p o n d s  t o  t h e

fùzz iness  o f  a  concep t .

REPRESENTATIONOF ADAPTIVE CONCEPTS.

To mo<le1 these

in t roduce  the  conce ¡ r t

d e v e l o p e d  b y  Z a d e h * .

r e p r e s e n t e d  b y  t h e

f  i g u r e

t w o  t y p e s  ,  o f  a d a p t a t i o n ,  I  w i I I

o f  a  f u z z y  p o s s i b i l i t y  d i s t r i b u t i o n  a s

T h e  c o n c e p t  o f  ' L a I I n e s s  I  c a n  b e

poss i ' b i l  i t y  d  i s t r  i bu t i on  shown  on  the

< F i g .  4 >

The  cu rve  i nd íca tes  a  deg ree  o f  poss ib i l i t , y  7 ¡  t o  wh ich  some

o b j e c t  c a n  b e  c o n s i d e r e d  ' t a I I '  g i v e n  t h a t  i t  i s  p e r c e i v e , d

to  have  a  ce r ta in  he igh t .  I t  shows  by  how much  a  concep t

m u s t  b e  , ,  ' s t r e L c h e d '  t o  a p p l y  t o  a  p a r t i c u l a r  s i t u a t i c ' n .

G l o b a t  a d a p b a t i o n  o f  t t a l I 1  t o  s o m e  c o n t e x t  c o r r e s p o n d s  t o  a

1,c  L.A.  zadeh ,  Fuzzy sets  as a
poss ib i l i t y ,  Fazzy  Se ts  and  Sys tems

b a s i s  f o r
r ,  3 - 2 & ,

a  theo ry
1 9 7 8

o f
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c h a n g e  o f  s c a l e  c ' n  t h e  a b s c  i s s a .

L o c a l  a d a p t a t Í o n  c o r r e s p o n d s  t o  s e a r c h i n , J  f o r  a n  o b j e c t

w h o s e  h e i g h t  i n d i c a t e s  a  r e l a t i v e l y  h i g h  p o s s i b i t i t y  f o r

b e i n g  r e f e r r e d  t o  b y  ' t a l l '  .  \  f . n z z y  t a l l n e s s  v a l u e  i m p o s e s

a n  e l a s t i c  c o n s t r a i n t  o n  t h e  h e i g h t  o f  a n  o b j e c t .  I f  t h e r e

i s  n o  o b j e c t  w i t h  p r o t o t y p i c a l  h e i g h t  f o r  t h e  g i v e n  t a l l n e s s

va lue ,  t h i s  f uzzy  va lue  i s  t aken  to  re fe r  t o  a  l ess  t yp i ca l

v a l u e  i n  t h e  c o r r e s p o n d i n g  d o m a i n .  T h e  l i m i t s  f o r  t h i s

e l a s t i c i t . y  a r e  g  i v e n  b y  t h e  p o s s i b i l i t y  d i . s t r i b u t i o n .  F o r

e x a m p l e ,  i f  X  d e s c r i b e s  a  p e r s o n  a s ' t a l l r ,  b u t  i n , t h e  g i v e n
. r ,  l ' : '

s i tua t i on  con tex t  Y  canno t  f í nd  a  pe rson  to  wh ich  the

p r e d i c a t e  r t a l l r  a p p l i e s  v e r y  w e l l ,  Y  w i l l  l o o k  . f o r  a  p e r s o n

t o  w h o m  t h e  p r e d i c a t e  ' t a l i '  a p p l i e s  m o r e  o r  l e s s .

CONCEPTUAL ÐECOUPLING.

B e s i d e s  t h e  a b i l i t y  f o r  g t o b a l  a n d  l o c a l  a d a p t a t i . o n ,
l

the¡ :e is  a : roth,nr  ad. ra l î r . - ;age to  us ing f . r lzzy concephs:  i f  v le

v i e w  a  f u z z y  c o n c e p t  a s - a  c o n c e p t  w i t h  e l a s t i c  c o n s È r a i n t s

we  do  no t  have  to  i ns i s t  any  l onger  tha t  t he  commun ica t i on
:

p a r t n e r s  X  a n d  Y  a g r e e  c o m p l e t e l y  o n  t h e  d e f i n i t i o n  o f  t h e i r

c o n c e p t s .  T h i s ,  o f  c o u r s e ,  i s  v e r y  u s e f u l  i f  c o n m u n Í c a t i o n

b e t w e e n  t w o  p a r t n e r s  i s - t o  o c c u r  o n l y ,  o c c a s i o n a l l y  i n  t h e
,  '  

- i , ' . . . '

s a m e  c o n t e x t ,  b e c a u s e , t h e y  d o  n o t ' h a v e  t o  d e t e r m i n e  a  c o m m o n

i n t e r p r e t a t i o n  f o r  t h e i r  t e r m s  f i r s t "  T h e y  s t i l l  w i l l  b e

ab le  to  unders tand  one  ano the r  as  l ong  as  the  mean ing  o f  t he

fea tu re  desc r ip to rs  fo r  bo th  co ¡ rmun ica t i on  pa r tne rs  i s  c lose

irt:

:,...,

F
Èi
[;,
li;

r,
í;

F

,li:l .¡..¡
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e n o u g h  t o  h a v e  h i g h  c o m p a t i b i l i t y  w i t h  t h e  t a r g e t  o b j e c t

c o m p a r e d  t o  o t h e r  o b j e c t s  i n  t h e  c o n t e x t  d o m a i n .  I n

p a r t i c u l a r ,  t h e r e  s h o u l d  b e  n o  " g a p "  b e t w e e n  t w o  f e a t u r e s

d e n o t e d  b y  t h e  s a l n e  t e r m  i n  t h e  s e n s e  t h a t  a  f e a t u r e  v a l u e

w h i c h  c a n  b e  c o n s  L d e r e c l  i n  c e t w e e n  t , ¡ o  t y p i c a l  v a l u e s  f o r

the  two  commun ica i i on  pa r tne rs  shou ld  co in fo r tab l y  be  Iabe led

b y  t h e  s a m e  t e r m  b y  b o t h  p a r t n e r s .

I n  e f f e c t ,  t - h i s  m e a n s  t h a t  f u z z y  t e r m s  d e s c r i b i n g

values a long t .he same feature d imension should have the sar te

o rde r ing  a long .  t h i s  d imens ion  fo r  bo th  cominun ica t i on

p a r t n e r s .  F o r  e x a m p l e ,  s o f l e  v a l u e s  a l o n g  t h e  ' t a l l n e s s '

d imens ion  cou ld  be  o rde re< l  i n  t he  fo l l ow ing  v ray :

< F i g .  5 >

n o t  t a } l  (  m o r e  o r  l e s s  t a l l  (  t a l l  (  v e r y  t a l l ;

TRANSITISSION OF FUT,ZY CONCEPTS.

:i'

$

I.fr
H
üi

:  I  w i l l  n o w  e x p l a i n

an.1 co inmunicated in

input  to  the system is

the  i n tended  mean ing

o b j e c t  d e s c r i p t r o n .  
'

how fuzzy concepts are represented

m y  o b j e c t  i d e n t i f i c a t i o n  . s y s t e i n :  t h e

a  PRUF rep resen ta t i on*  wh ich  conveys

o f .  t he  co r respond ing  na tu ra l - l anguage

*  L . A .
n a t u r a l
3 9 5 - 4 6 0 .

Zadeh ,  PRUF -  a
l a n g u a g e s .  I n t "

mean ing  rep resen ta t i on  l anguage  fo r
J .  M a n - M a c h i n e  S t u d i e s  ( 1 9 7 8 )  1 0 ,



For  examp le ,  t he  PRUF

o b j  e c t  d e s c r i p t i o n

r e p r e s e n l - a t  i o n o f

P a g e  7

t h e  E n g l i s h

" T h e  r e d  f i s h  w h i c h  i s q u i t e  s m a l I "

I S !

< F i g .  6 >

( O B J E C T  ( c a t e g o r y  =  F I S H )
,  ( f f  ( c o l o r ) , . =  R E D )

( r f  ( s i ze )  =  QUITE SMALL)
. , ,  ,  ( d e t e r m i n e r  =  d e f  i n i t e )  )

namán ldpez de ¡ l ln taras de¡nonstrated in  th is  s) ¡mposium+ how

m e a n i n g  t h a t  i s  r e l e v a n t  f o r  t h e  o b j e c t  i d e n t i f i c a t Í o n  t a s k

can  be  t rans la ted  f  ro ¡ r  t he  Eng I  i sh  desc r  i p t i on  i n to  PRUF "

f  n  t h i s  P R U F  d e s c r i p t i o n ,  t h e  d e s c r i p t o r  "  ( c a t e g ò r y  =  F I S H ) ' l

i s  r e p r e s e n t e d  a s  a  c r i s p ,  i . e .  n o n - f u z z y ,  d e s c r i p t o r  a n d

"  ( f f  ( c o l o r )  =  R E Ð ) '  a s  a  t u z z y  d e s c r i p t o r .  T h e  r n e a n i n g  o f

l h e  1 a È t e r  d e s c r i g t o r  i s  c h a r a c ! : e r i z e d  b l l  a  o o s s i h i l i t . y

d i s t r i b u t i o n  o v e :  p e r c e i v e d  c o l o r s  o f  f i s h .  T h e  p o s s i b i l i t y

va lue  fo r  a : ,pa r t i cu la r  
. co lo r  

co r responds  l o  the  deg ree  o i

c o m p a t i b i l i t y  o f  t h i s ' , : c o l o r  w i t h  t h e  c o n c e p t  " r e d  c o l o r " .

O n l y  r e l a t , i v e  c o m p a t i b i l i t y  v a l u e s  a r e  r e l e v a n L  h e r e .  I

s h o u l d ' ,  n o t e ' ,  t . h a t  t t r e s e  ê o * p u t i b i t i t y  v a l u e s  a r e  s u b j e c t i v e

*  R .  r , ópez  de  ¡ , l án ta ras  r :  T rans la t i on  o f
d e s c r i p t i o n s  o f  s i m p l e  o b j e c t s  i n t o  P R U F ,
C o n g r .  o f  P s y c h . ,  L e i p z i g ,  1 9 8 0  "

n a t u r a l  l a n g u a g e
XXI  Ind  In  t . e rn .
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m e a s u r e s  w h Í c h  w i l l  v a r y  f r o n  p e r s o n  t o  p e r s o n .

T h e  s i z e  d e s c r i p t o r  i n  t h e  P R U F  e x p r e s s i o n  c o n t a i n s  t h e

l i n g u i s t i c  m o d i f i e r ' q u i t e '  w i r i c h  r n o c l i f i e s  t h e  p o s s i b i l i t y

d i s t r i b u t i o n  a s s o c i a t e d  w i t h  t h e  f . u z z y  r i n g u i s L i c  v a l u e

t  s m a l l '  .

I
l:,
i:1

íl
I

_  T h e  d e t e r m i n e r

ind  i ca tes  tha t  t he

t h a t  i t  r e f e r s  t o  a

a  s e t  o f  o b j e c t s .

INTERPRETATION OF ÐBSCRIPTTONS.

r d e f i n i t e '  i n  t h e  P R U F  d e s c r i p t i o n

i s s u e r  o f  t h e  o b j e c t  d e s c r i p t i o n  i m g l i e s

p a r t i c u l a r  o b j e c t  r a t h e r  t h a n  t o  a n y  o f

How

con tex  t

f e a  t u r e  s

assoc  i a ted

d  i s t r  i b u t i o n s

i n t e r p r e t e r

d  i s  t r  i b u t i o n s

d e s c r  i p t i o n

compa t ib i l  i t . y

a r e  t h e s e  f u z z y  d e s c r i p t i o n s  i n t e r p r e t e d ?  T h e

da t .a  base  i s  sea rched  f  i r  s t  f  o r  ob  j  ec t s  whose

c o r r e s p o n d  t o  t h e  h i g h e s t  p o s s i b i l  i t y  v a l u e s

w i t h  t h e  d e s c r i p t i o n . The  poss ib i l  i t . y

w h i c h  a r e  r e l e v a n t  h e r e  a r e  t h e  o n e s  w h i c h  t h e

a s s o c i a t e s  w i t h  t h e  < l e s c r i p t o r s  r a t h e r  t h a n  t h e

o f  t he  desc r ibe r .  I f  no  pe r fec t  rna tch  be tween

and  ob jec t  i s  f ound ,  ob jec ts  w i t . h  l ower

o f  t he

d e s c r i p t i o n  a n d

betvseen the inberpreter  '  s  mean i "ng

the  acÈua l  f ea tu res  a re  sea rched  fo r

< F i g .  7 >

T h i s  f i g u r e  d e p i c È s  t w o  d i f f e r i n g  p o s s i b i l i t y  d i s t r i b u t i o n s

a s s o c i a t e d  w i t h  t h e  d e s c r i p t i o n  " r e d  f i s h  w h i c h  i s  q u i t e
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s m a } l "  f o r  t h e  L w o  c o i r ì m u n i c a t i o n  p a r t n e r s .  Y  i s  a b l e  t o

i d e n t i f  y  t h e  t a r g e t  o b j  e c t .  a s  I o n E  a s  i t  h a s  s o í n e

c o m p a t i b i l i t y  w i t h  t h e  r l e s c r i p t i o n  f o r  t h e  i n b e r p r e t e r  a n d

t h á r e  i s  n o  o t h e r  o b j e c t  i n  t h e  c o r r t e x t  w h i c h  h a s  a  h i g h e r

d e g r e e  o f  c o m p a t . i b i l  i t y -

T o  s u c c e s s f u l l y  d i s t i n g u i s h  t h e  r e f e r e n c e d  o b j e c t  f r o ¡ n

o t h e r  o b j e c t s  È o  w h , i c h . t h e  c h a r a c t e r i z a t i o n  m a y  a p p l y ,  t h e

d e s c r i p t i o n  ¡ n u s t  c o n t a i n  a t  l e a s t  o n e  f e a t u r e  w h i c h  d o e s  n o t
. : l

app ly  comparab ly  we l l  t o  o the r  cand ida te  ob jec ts ,  acco rd ing

to ,  t he  poss ib i l  i t y  d  i s l r  i bu t i on ,  o f  t he  i n t . e rp re te r  .

T h u s ,  . i t  e a s i l V  
, ¡ a n  

b e  s e e n  t h a t  t h e  p r e c i s i o n  r e q u i r e d

f o r  a n  o b j e c t  d e s c r i p t i o n  d e p e n d s  t J i r e c t l y  o n  t h e  p r e s e n c e

o f  s i m i - I a r  o b j e c t s  i n  t h e  c o n t e x t ,  a n d  X  a n d  Y  c a n  d e t e r m i n e

i n d e p e n d e n t l y ,  h o w  m u c h  p r e c i s i o n  i s  r e q u i r e d  t o  a v o i d

a m b i g u i t ¡ r .  F u r t h e r m o r e ,  o u r  d e f i n i t i o n  o f  f u z z y  f e a t u r e

v a l u e s  m a k e s  i t  '  u n n e : e s s a r y  f o r  X  t o  t e I I  Y  t h e  l e v e l ' o f

p r e c i s i o n  o f  t h e  t l e s c r i p t i o n .  I n  f a c f - ,  e a c h  d e s c . r i p t o r  i . n  a

d e s c r i p t i o n  m a y  h a v e ' d i f f e r e n t  p r e c i . s i o n  i n  a  g i v e n  c o n t e x t .

FÜZ,Z'T REFERENCE CONTEXT.

Up to th is  po inL we have assumed that  X and Y refer  to

ex.act ì -y  the sane context . "  This  assumpt ion may be acceptable

i f  t hey  co rnmun ica te  :  abou t  ob j  ec ts  tha t  a re  w i th in

w e l l - d e f i n e d  b o u n d a r i e s ,  f o r  e x a m p l e  i n  a n  e q u a r i u m .  B u t  i f

we  wan t  t o  admi t  t ha t , , . t hey  commun ica te  abou t  -wha t  t hey  see
.  ' . l . l

sshen  they  go  d i v ing  a t  t he  sea ,  t h i s  requ i remen t  i s  t oo
:  . - ; . . i . . .

.  ' ì '
..'.  '  . - . :  .  .

H
fr
t,
iít
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È h e  p r e c i s e

t o  a g r e e  o n

l i L t l e  a s  w e  w a n t  X  a n d  Y  t o

m e a n i n g  o f  t h e i r  v o c a b u l a r y

t h e  p r e c i s e  c o n t e x t ,

P a g e  l G

h a v e  t o  a g r e e  o n

we  wan t  t hem to  have

C o n t e x t  p l a y s  a  t w o - f o l d  r o l e  i n  t h i s  s y s t e m :  f i r s t ,

i t  c o r r e s p o n d s  t o  t h e  s e t  o f  o b j e c t s  w h i c h  c o n t a i n s  t h e

o b j e c t  c ' f  c o m m u n i c a t i o n ;  s e c o n d ,  i t  s e r v e s  t o .  d e t e r r n i n e  t h e

s c a l e  U y  w h i c h  f e a t u r e s  a r e  m e a s u r e d .  F ' o r  e x a m p l e ,  t h e

t a l l n e s s  s c a l e  f o r  h o u s e s  i s  n o r m a l i z e d  b y  t h e  h e i g h t  o f  a

sma l l  house  and  the  he igh t  o f  a  Ea l I  house  i n  the  g i ven

c o n t e x t ,  I f  X  a n d  Y  n o w  c o n s i d e r  s l i g h t l y  d i f f e r e n t ,  þ u t

Ì a r g e l y  o v e r l a p p i n g  c o n t e x t s ,  s e v e r a l  t h i n E S  c a n  h a p p e n :

< F i g .  8 >

F iFs t ,  t he  fea tu res  o f  t he  ob jec ts  e rh i ch  be long  to  on l y  one

o f  t he  pa r tne r rs  con tex t .  can  be  i n  the  sa ine  range  as  i n  t he

comi l ¡on  con tex t ;  t hen  the  fea tu re  sca les  a re  no t  a f tec ted .

S e c o n c l ,  s o m e  f e a L u r e s  r n a y  b e  s l i g h t l y  o u t s i d e  t h a t  r a n g e ;

t h i s  h a s  t h e  s a n e  e f f e c t  a s  i f  X  a n d  Y  a s s o c i a t e  s l i g h t l y

d i f f e r e n t  p o s s i b i l i t y  d i s t r i b u t i o n s  w i t h  t h e i r  f e a t u r e

I a b e l s .

T h i r d ,  s o r n e  f e a t u r e s  m a y  b e  o f f  d r a s t i c a l l y ;  t h e n  w e  c a n

expec t  a  co rn tnun ica t i on  p rob le ¡n .  Bu t  t he re  i s  a  good  chance

tha t  Y  w i l l -  de tec t  t h i s  f ac t ,  because  he  ] î ay  no t  f  i nd  any

o b j e c t  t o  w h i c h  t h e  d e s c r i p L i o n  f i t s .
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I n  c a s e  t h e r e  i s  a  r e l a t i v e l y  s t r o n g  d  i s a g r e e n e n t

be tween  some concep ts  o r  be t r yeen  the  re fe rence  con texLs  o f

t h e  i s s u e r  a n d  t h e  i n t e r p r e t e r  o f  a  d e s c r i p t i o n ,  s u c c e s s f u l .

co rnmun ica t i on  can  be  enhanced  a t  t he  expense  o f  a  rûo re

e l - a b o r a t e  d e s c . r i p t i o n .  R e d u n d a n t  d e s c r i . o t i o n s  h e l p  o f f s e t

b o t h ,  d i s a g r e e m e n t  i n  u s e  o f  v o c a b u l a r y  a n d  u n c e r t a i n t y  r s i t h

r e s p e c b  E o  r e f e r e n c e  c o n t e x E .

COittPUTER I ÞIPLEÞIEr\TAT ï ON

,  The  commun ica t i on  mode l  ï  have  desc r ibed  i s  be ing

i . rnp lemented in  the Al - language L- îUZZy*,  a  d ia lecÈ of  the

L ISP-based  language  Pü2 ,7 ,Y"  ,  L -FUZZY can  r l  i r ec t l y  rep resen t
' :

f l z z y  s e t s  w i t h  l  i n g u i s t i c  m r r d  i f i e r s .  Ê u z z y  s e t s  a r e

i n t e r p r e t e d  a s  p ó s s i b i t  i t . y  d  i s t r  i b u t i o n s  a n d  L h e  f  i n g u i s t i c

mod i f  i e r s  a re  rep resenÈed  by  p rocedures  wh ich  rnod i f y  t hese

d  i s  È r  i b u t i o n s
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COISCLUSION "

t e t  me  conc lude  by  summar i z ing  fea tu res  o f  my  sys tem:

1 "  t h e  c o n t e x t  o f  a  s i t u a t i o n  a l l o w s  a  d e s c r i p t i o n  t o

b e  r e l a t i v e l y  s i m p l e , .

*  C .  F r e k s a ,
n rod  i f  i ca t i on

L-FÜZ,ZY
o f  p a t t e r n s ,

A I  l a n g u a g e
Memo ù180 , /10 ,

w i t h  1  i n g u i s t i c
B e r k e l e y "  1 9 8 0 .

an
ERL
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on ly  a  s rna l l  vocab r - r l a ry  i s  requ i re , l  t o  comtnun ica te

i n  a  m u l t i t u d e  o f  s i t u a t i o n s  t a k e n  f r o r n  a  Ì a r g e

un ive rse ,  because  the  sa l -ne  te rm may  co r respond  to

¡ l a n f  d i f  f  e r e n t  i n s t a n c e s ,  i f  i t  i s  a d a p t i v e ;

3 .

4 .

I i n g u i s E i c

vocabu l  a ry  ì

m o d r r r e r s s e r v e to augmen t  the

fuzz iness  i s  exp lo i t ed  to  avo id  the  necess i t y  f o r

p r e c i s e  a g r e e m e n t  o n  b h e  l a n g u a g e ,  t o  h a v e

c o n t e x t - a d a p t a b l e  d e g r e e  o f  p r e c i s i o n ,  a n d  t o  b e

f i e x i b l e  w i t h  r e s p e c t  t o  t h e  r e f e r e n c e  c o n t e x t ;

t he  messaEe  tha t  i s  t ransmi t ted  f ro rn  the  desc r ibe r

t o  t h e  i n t e r p r e t e r  i s  a  i ' = k * l * t o n "  t h a t  i s  f i l l e d

w i th  mean ing  by  the  con tex t  and  by  the  i n te rp re te r ;

5 .

a l l  t h e s e  f e a t u r e s  t a k e n  t o g e t h e r  m a k e  i t  p o s s i b l e

tha t  desc r  i p t  i ons  o f  comp lex  s i t ua t i ons  rnay  be

r a t h e r  c o m p a c t .
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fa"o:nal
I I l
[ ! f ,

T ¡ [
T [ T

[ ! r

ffif

Compof ib i l i l y  o f
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conc e pf
lobels
f o r  X :

n o t  t o l l  l o l l
- -

more or  less tq l l  very to l l
-r-*ì

ob jec t
domo in :

^^^^^A^AA^,A
concepl
lo  b  e ls
f o r  Y :

(__.__/+t_J
nof  to l l  fo l l  very  to l l

more or  less lo l l
c0mm0n
order of
lo bels for
X  o n d  Y :

E n g l i s h  d e s c r i p l i o n :

"The  red  f i sh  wh i ch  i s  qu i t e  smo l l "

PRUF l r sns l o f  i on :

no t
t o l l

to l l  s  more
s  ve ry  t o l l

(OEJECT (  co t sEo ry  =
( r  ( c o l o r )  =
( r  ( s i z e  )  =
( d e t e r m i n e r  =

s u b j e c t i v e  p o s s i b i l i l y

or less tol l  s

zr(red

F r s H )
RED )
Q U I Ï E  S M A L L )
d e f  i n  i t e  ) )

d i s t r i bu t i on  f o r  " r ed l

e f f ec t  o f  f he  l i ngu i s l i c  mod i f i e r  ' hu i 1e "

on  l he  poss ¡b ¡ l ¡ t y  d i s l r i bu t i on  f o r  " smo l l i

qu  i t e s m o l l
s m o l l

s i z e  ( f  i s h  )
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desc r ip t i on
g enerol i  on
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Reference Contex t

Y

t)

X

Al^^A,A.n

D i s c r e p o n c i e s

2 l

X

A
Y

A ^^^  I ^

X

3 ) A  ̂  ̂  l ^ ^

Y

^A^
Y


