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The g o a l o f t h e NLG p r o j e c t i s t o enhance 
p e r s o n - c o m p u t e r i n t e r a c t i o n b y u s i n g more t h a n one 
mode o f c o m m u n i c a t i o n . The p r o j e c t uses a c o m b i 
n a t i o n o f n a t u r a l l anguage and g r a p h i c s f o r b o t h 
i n p u t and o u t p u t . T h i s a l l o w s deve lopmen t o f 
p r a c t i c a l , h a b i t a b l e sys tems s u i t a b l e f o r u s e r s 
who a r e n a i v e a b o u t p r o g r a m m i n g , and encou rages 
p r o d u c t i v e use o f compu te rs b y more p e o p l e . M i x e d 
g r a p h i c a l and l i n g u i s t i c i n t e r a c t i o n c o u l d b e a n 
i m p o r t a n t t o o l i n a v a r i e t y o f a p p l i c a t i o n a r e a s . 

A p i l o t sys tem [Brown & Kwasny, 1977] has 
been d e v e l o p e d u s i n g an ag60 p lasma p a n e l s c r e e n 
f o r o u t p u t , and a t o u c h p a n e l and k e y b o a r d f o r 
" t o u c h e s " and t e x t . O r g a n i z a t i o n o f t h e sys tem i s 
h e t e r a r c h i c a l and based on i n t e r - m o d u l e message 
p a s s i n g . The sys tem i s c a p a b l e o f d r a w i n g , e r a s 
i n g , and naming l i n e s , p o i n t s , o r c i r c l e s , and o f 
a n s w e r i n g q u e s t i o n s a b o u t s c r e e n o b j e c t s and s y s 
tem c a p a b i l i t i e s . A t y p i c a l d i a l o g u e m i g h t b e 
(where <T> r e p r e s e n t s a p h y s i c a l t o u c h i n g o f t h e 
s c r e e n ) : 

PLEASE DRAW A VERTICAL 2 INCH LINE HERE <T>. 
PUT A POINT CALLED FRED HERE <T>. 
MAKE A CIRCLE WITH A TEN CM DIAMETER AT FRED 
CONNECT FRED AND ( 1 5 0 , 1 0 0 ) 
CALL THE CIRCLE BALL 
ERASE THE LINE FROM FRED 
ERASE FRED 
CALL THE 2 INCH LINE BAT. 
DRAW A CIRCLE 
NAME THE CIRCLE FACE 
WHAT DID YOU DRAW HERE <T>? 
a LINE c a l l e d BAT 
WHAT CAN YOU DRAW? 
L INES, POINTS, and CIRCLES 
IS THERE A CIRCLE CALLED FACE? 
yes 
CAN YOU DRAW SQUARES? 
no 

One o f t h e modu les i n t h e sys tem i s t h e L a n 
guage A n a l y z e r modu le ( L A ) . T h i s modu le u t i l i z e s 
l e x i c a l and g r a p h i c a l i n p u t modu les t o f o r m a n i n 
pu t s t r i n g w h i c h i s p r o c e s s e d u s i n g a n Augmented 
T r a n s i t i o n N e t w o r k (ATN) grammar [Woods, 1 9 7 3 ] . 
I f n e c e s s a r y d u r i n g p r o c e s s i n g , L A can r e t r i e v e 
s t o r e d know ledge u s i n g a Q u e s t i o n - A n s w e r i n g (QA) 
f a c i l i t y embedded i n t h e Knowledge Base modu le 
( K B ) . When l a n g u a g e p r o c e s s i n g i s c o m p l e t e d , KB 
i s passed t h e r e s u l t i n g c a s e - b a s e d s e m a n t i c s t r u c 
t u r e . U s i n g t h e MENTAL package [ S h a p i r o , 1 9 7 4 ] , 
KB b u i l d s memory s t r u c t u r e s i n a s e m a n t i c n e t w o r k 
w h i c h i s based o n t h e w o r k o f Brachman [ 1 9 7 6 ] , 
The n e t w o r k has a t t a c h e d p r o c e d u r e s w h i c h p r o v i d e 
d e f a u l t v a l u e s , c h e c k n e t s t r u c t u r e s , and d e v e l o p 
p r o g r a m - l i k e s t r u c t u r e s w h i c h a r e passed t o a 
G r a p h i c s o u t p u t m o d u l e . A l l t e x t u a l r e s p o n s e s 
o u t p u t by t h e sys tem a r e p r o d u c e d by a l a n g u a g e 
g e n e r a t i o n modu le w h i c h uses an ATN and t e m p l a t e s . 

C u r r e n t r e s e a r c h c e n t e r s o n l a n g u a g e a n a l y 

s i s , know ledge r e p r e s e n t a t i o n and p r o t o c o l a n a l y 
s i s , b u t o u r i n t e r e s t s e x t e n d t o s y s t e m o r g a n i z a 
t i o n , l a n g u a g e g e n e r a t i o n , g r a p h i c s , p e r s o n - m a 
c h i n e i n t e r a c t i o n , and t h e p r o c e s s i n g o f d rawn i n 
p u t . For l i n g u i s t i c i n p u t , a r o b u s t a n a l y z e r i s 
b e i n g d e v e l o p e d , based o n a u n i f o r m mode l o f s y n 
t a x and s e m a n t i c s t o h a n d l e b o t h s e n t e n c e s w h i c h 
a r e g r a m m a t i c a l l y a c c e p t a b l e and t h o s e w h i c h a r e 
n o t . A grammar i s s a i d t o b e c o m p l e t e i n t h i s 
sense o n l y when i t a c c o u n t s f o r e v e r y i n p u t p o s s i 
b i l i t y e x p l i c i t l y . 

F u t u r e Knowledge Base r e s e a r c h w i l l c o n c e n 
t r a t e o n t h e homogeneous r e p r e s e n t a t i o n and m a n i p 
u l a t i o n o f many d i f f e r e n t t y p e s o f i n f o r m a t i o n , 
such a s s t r u c t u r a l , l e x i c a l , and f u n c t i o n a l . 
C u r r e n t l y , w e a r e w o r k i n g o n t h e p r o c e s s o f e x 
t r a c t i n g , f r o m s t o r e d know ledge a b o u t a n o b j e c t , 
t h a t I n f o r m a t i o n w h i c h w i l l a l l o w a p i c t u r e o f 
t h e o b j e c t to be assemb led and d i s p l a y e d . We 
r e q u i r e t h a t t h e r e p r e s e n t a t i o n s h o u l d i n i t i a l l y 
b e a b l e t o s u p p o r t b o t h p i c t o r i a l and l i n g u i s t i c 
g e n e r a t i o n , a n d , e v e n t u a l l y , i n p u t I n b o t h modes 
a s w e l l . 

P r o t o c o l a n a l y s i s s h o u l d l e a d u s t o d i s c o v e r 
a d e q u a t e v o c a b u l a r y and grammar and p r e f e r r e d 
modes o f man-mach ine i n t e r a c t i o n , p a r t i c u l a r l y 
r a t i o s o f g r a p h i c a l t o l a n g u a g e use and usage p a t 
t e r n s . Some i n f o r m a t i o n a b o u t s e m a n t i c s can a l s o 
b e g a t h e r e d b y r e c o r d i n g u s e r r e a c t i o n s t o sys tem 
r e s p o n s e s . 

We b e l i e v e t h a t w i t h a r o b u s t a n a l y z e r , m i xed 
mode i n p u t and o u t p u t , and a p o w e r f u l know ledge 
b a s e , N a t u r a l Language G r a p h i c s w i l l p r o v i d e a 
p r o d u c t i v e r e s e a r c h and a p p l i c a t i o n s t o o l . 
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