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STAMMERS is a work ing ru l e -based system f o r 
i d e n t i f y i n g o b j e c t s de tec ted by sensors on board 
Navy vesse ls and f o r i n t e r a c t i v e l y e x p l a i n i n g the 
i d e n t i f i c a t i o n p rocess . I t i s c u r r e n t l y i n use a s 
a demons t ra t ion system at the riaval Postgraduate 
School in Monterey, C a l i f o r n i a , and serves as the 
bas is o f c o n t i n u i n g a r t i f i c i a l i n t e l l i g e n c e 
development e f f o r t s at the Naval Ocean Systems 
Center . 

Many ru le -based systems u t i l i z e a data base 
which is f i x e d and regarded as complete, except f o r 
i n f e r e n c e s added by the system i t s e l f . In 
c o n t r a s t , STAMMER? operates in an environment which 
is never complete and where l a t e r i n f o r m a t i o n may 
supersede or even negate e a r l i e r da ta . Others a l so 
dea l w i t h the i ssues of incomplete and i n c o n s i s t e n t 
d a t a , but propose s o l u t i o n s d i f f e r i n g from those 
adopted in STAMMER2. Besides hand l i ng uns tab le 
i n f o r m a t i o n , STAMMER2 is r equ i r ed to process l a rge 
amounts o f data as i t i s r ece i ved . Th is 
comb ina t ion o f c o n s t r a i n t s i n t roduces problems f o r 
which novel s o l u t i o n s have been adopted. 

STAMMER2 operates on a data base of asse r t i ons 
r e l a t i n g t o ocean-going c r a f t . P e r i o d i c a l l y , 
packets of i n f o r m a t i o n in the form of messages are 
added to the data base. The u n s o l i c i t e d nature of 
data e n t r y suggests a d a t a - d r i v e n approach, and the 
r u l e i n t e r p r e t e r operates p r i m a r i l y i n a bot tom-up, 
f o r w a r d - c h a i n i n g mode. To f a c i l i t a t e the bottom-up 
p r o c e s s i n g , i n fe rence proceeds in an inc rementa l 
f a s h i o n . That i s , a r u l e may be p a r t i a l l y 
eva lua ted on the bas is o f c u r r e n t l y a v a i l a b l e 
i n f o r m a t i o n . The e v a l u a t i o n is then suspended and 
may be r e v i v e d when f u r t h e r r e l evan t i n f o r m a t i o n IS 
r e c e i v e d . Th is technique e l i m i n a t e s d u p l i c a t i o n o f 
e f f o r t by the r u l e i n t e r p r e t e r . An i m p l i c a t i o n of 
t h i s approach i s t h a t i f l a t e r i n f o r m a t i o n 
s a t i s f i e s the rema in ing c o n d i t i o n s o f a r u l e in a 
p r i o r c o n t e x t , then t h a t contex t i s r e c a l l e d and 
the r u l e f i n a l l y f i r e s . 

The con f idence computat ion mechanism, wh i l e 
us ing fo rmu las s i m i l a r to those of MYCIN, has th ree 
novel aspec ts . The f i r s t two, cyc le b reak ing and 
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i n v a l i d a t i o n o f e a r l i e r i n f e r e n c e s b y l a t e r 
i n f o r m a t i o n , are a r e s u l t of a dynamic conf idence 
c a l c u l a t i o n which i s undertaken on ly on r e q u e s t . 
Conf idences are not s t o r e d . The t h i r d i n n o v a t i o n 
is the i n t r o d u c t i o n o f an "UNLESS" l o g i c a l ope ra to r 
to pe rmi t d e f a u l t i n f e r e n c e s based on an absence of 
i n f o r m a t i o n . 

A f a c i l i t y i s p rov ided f o r the system to e x p l a i n 
the reason ing u n d e r l y i n g i t s i n f e r e n c e s . For t h i s 
purpose, s to red w i t h each system i n f e r r e d a s s e r t i o n 
i s a " d e r i v a t i o n r e c o r d " which con ta ins a l l the 
r u l e s a n d p a r t i c u l a r c o n d i t i o n s a t i s f i e r s w h i c h 
p a r t i c i p a t e i n c o n c l u d i n g t h e a s s e r t i o n . 

The e x p l a n a t i o n s y s t e m has f o u r i n t e r e s t i n g 
f e a t u r e s : 

1 . The s p e c i f i c a s s e r t i o n s i n v o l v e d i n a 
r u l e a p p l i c a t i o n a r e p r o v i d e d 

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

3 . G e n e r a l q u e s t i o n - a n s w e r i n g c a p a b i l i t i e s 
a r e p r o v i d e d w i t h r e s p e c t t o t h e d a t a 
base 

4 . User i n t e r a c t i o n i s i n a c o n s t r a i n e d 
" n a t u r a l l a n g u a g e - l i k e " f o r m a t . 
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