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The issues of recogni t ion of and re
presentat ion for motion concepts, w i th a l l 
t he i r semantic r ichness, have been large ly 
ignored by the AI community. However, 
there are exceptions, such as M i l l e r [ 1 ] , 
Abrahamson [ 2 ] , and in p a r t i c u l a r , Badler 
[ 3 ] . Badler considered image sequences 
attempting to provide English descr ipt ions 
for motions recognized in the images. He 
provided precise de f i n i t i ons for d i rec t i on -
als and adverbials and also out l ined ideas 
on representat ion of the verb semantic 
components from [ 1 ] . 

These works do not claim to solve the 
problem of motion understanding. F i r s t l y , 
a coherent mechanism is lacking for 
s t ruc tu r ing the def in ing components of 
verbs. In add i t i on , temporal re lat ionships 
between components and a way for determin
ing the durat ion of a verb from i t s compo
nents are needed. Secondly, the design 
and contro l s t ructures of a system which 
accepts v isua l input and recognizes motion 
concepts has not been out l ined in much 
d e t a i l . 

This short note describes on-going 
work in these two areas and is deta i led in 
[ 4 ] . 

Frames [5 ] are used fo r s t ruc tu r ing 
verb de f i n i t i ons and have the fo l lowing 
charac te r i s t i cs . There are s lo ts w i th 
se lec t iona l r e s t r i c t i o n s which become bound 
to p a r t i c i p a t i n g objects in the scene. 
Functional re la t ions (act ive knowledge com
ponents) between concepts ( pa r t i cu l a r l y 
temporal concepts) are needed, such as 
mathematical re la t ions and concepts which 
aid in determination of which of the recog
nized objects f i l l which s l o t s . Prerequi
s i tes act as t r iggers for ac t i va t ion of 
the frame. These prerequis i tes correspond 
exactly to the semantic components of the 
verb [ 11 . I ns tan t i a t i on of a frame occurs 
only a f te r the fo l lowing has taken place: 
the frame is ac t i va ted ; each of i t s prere
qu is i tes must be i ns tan t i a t ed ; a l l temporal 
re la t ionships must be v e r i f i e d ; and, the 
durat ion of the verb must be determined. 
The s ta r t - t ime of the verb is the maximum 
value of the s ta r t - t imes of i t s prerequi
s i t e s , whi le the end-time is the minimum 
of t he i r end-times. That i s , a l l prere
qu is i tes must ex is t during a common time 
i n t e r v a l . I f th is condi t ion i s v i o l a t ed , 
the frame is de-act ivated, and the condi
t i on is checked on recogni t ion of the s t a r t -
and end-times fo r each p re requ is i te . 

A frame in te rp re te r has been implemen
ted which performs the above funct ions. 
However, it also performs one other 
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The n e c e s s a r y c o n t r o l s t r u c t u r e s a r e 
now o u t l i n e d . (The o v e r a l l s t r u c t u r e i s 
s i m i l a r t o t h a t d e s c r i b e d b y F r e u d e r [ 6 ] . ) 
T h e r e i s a n i n d e p e n d e n t l o w l e v e l modu le 
w h i c h can r e c o g n i z e o b j e c t s i n t h e s c e n e , 
compute s p a t i a l r e l a t i o n s b e t w e e n o b j e c t s 
on command, and r e c o g n i z e when an o b j e c t 
changes l o c a t i o n ( a s s u m i n g a s t a t i o n a r y 
o b s e r v e r ) . I t i n d e p e n d e n t l y i n s t a n t i a t e s 
o b j e c t s i n t h e scene and t h e i r l o c a t i o n s . 
The s p a t i a l r e l a t i o n s a r e compu ted o n l y 
when i t i s q u e r i e d a b o u t a n o b j e c t . The 
o t h e r m a j o r modu le i s t h e f r ame i n t e r p r e t e r 
a s d e s c r i b e d a b o v e . I t s o t h e r f u n c t i o n i s 
t o p r o v i d e g u i d a n c e f o r t h e low l e v e l . A 
f r a m e c o n c e p t i s a c t i v a t e d b y t h e i n s t a n 
t i a t i o n o f one o f i t s p r e r e q u i s i t e s . How
e v e r , t h e f a c t t h a t t h e o b j e c t moves c a n n o t 
b e one o f t h e a c t i v a t i n g p r e r e q u i s i t e s 
b e c a u s e t h i s w o u l d a c t i v a t e a l l f r a m e s . F o r 
t h i s f a c t , t h e i n t e r p r e t e r q u e r i e s t h e low 
l e v e l a b o u t b a s i c s p a t i a l r e l a t i o n s f o r t h e 
o b j e c t . O n a c t i v a t i o n , t h e i n t e r p r e t e r 
t h e n q u e r i e s t h e l ow l e v e l a b o u t t h e r e 
m a i n i n g p r e r e q u i s i t e s . The l o w l e v e l p e r 
f o r m s c o m p u t a t i o n s t o d e t e r m i n e when and i f 
t h e s e a r e i n s t a n t i a t e d u n t i l i t i s i n s t r u c 
t e d t o d e l e t e t h e s e f r o m i t s q u e r y l i s t 
(when t h e f r a m e i s d e - a c t i v a t e d ) . 

A b a s i c q u e s t i o n h e r e i s w h e t h e r o r 
n o t t h e l o w l e v e l becomes swamped w i t h 
q u e r i e s d u r i n g p r o c e s s i n g o f t h e s c e n e . 
I n t h e s i m p l e scenes c o n s i d e r e d , a n i n t e r 
e s t i n g f a c t was o b s e r v e d w h i c h i s a l s o 
r e p o r t e d i n [ 6 ] . The q u e r y l i s t g rows u n 
t i l p a r t way t h r o u g h t h e scene and t h e n 
s h r i n k s i n s i z e a s c o n c e p t s a r e i n s t a n t i a 
t e d . 

The f r a m e c o l l e c t i o n now i n c l u d e s 12 
o f M i l l e r ' s p r i m i t i v e m o t i o n s [ 1 ] w i t h 
s e v e r a l v e r b s i n each c l a s s . The c o n c e p t s 
d e s c r i b e d above have been s u f f i c i e n t f o r 
t h e v e r b s a t t e m p t e d t h u s f a r . 
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