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C o n s i d e r a b l e r e s e a r c h has been d e v o t e d t o t h e 
deve lopment o f methods f o r r e d u c i n g t h e t r a n s m i s 
s i o n b a n d w i d t h o f v i d e o s i g n a l s such t h a t t he r e 
c o n s t r u c t e d image i s o f a h i g h q u a l i t y . T y p i c a l l y , 
t h e s e methods p e r f o r m a s t a t i s t i c a l e n c o d i n g o f 
t h e i n t e n s i t y l e v e l s o f a q u a n t i z e d p i c t u r e , o r 
t hey p e r f o r m some t r a n s f o r m a t i o n and subsequent 
d a t a r e d u c t i o n i n o r d e r t o a c h i e v e b a n d w i d t h r e d u c 
t i o n [ 3 ] . Such methods r a r e l y a c h i e v e d a t a com
p r e s s i o n r a t i o s i n excess o f t e n - t o - o n e w i t h o u t 
n o t i c e a b l e l o s s o f q u a l i t y i n t h e r e c o n s t r u c t e d 
p i c t u r e . 

I n a t t e m p t i n g b a n d w i d t h r e d u c t i o n s o f v i d e o 
s i g n a l s , v e r y l i t t l e emphasis has been p l a c e d o n 
t h e a c t u a l c o n t e n t s o f t h e p i c t u r e . A l t h o u g h 
methods have been i n v e s t i g a t e d f o r p e r f o r m i n g 
d a t a compress ion b y c o d i n g f e a t u r e s e x t r a c t e d 
f rom d i g i t i z e d p i c t u r e s , t h e y have n o t been v e r y 
s u c c e s s f u l because o f t h e f i d e l i t y c r i t e r i o n [ 5 ] . 
These methods have p roduced in some i n s t a n c e s 
compress ions o f a t bes t t w e n t y - t o - o n e . We f e e l 
t h a t methods w h i c h e x t r a c t and encode f e a t u r e s 
f r om t h e d i g i t i z e d p i c t u r e s can a c h i e v e compress ion 
r a t i o s i n excess o f 1 0 0 : 1 . F u r t h e r m o r e , w e f e e l 
t h a t t h e r e a re a reas o f a p p l i c a t i o n s i n w h i c h t he 
c o n t e n t s o f t h e p i c t u r e i s more i m p o r t a n t t h a n i t s 
e s t h e t i c , q u a l i t y . I n o r d e r t o d e t e r m i n e how p r a c 
t i c a l t h i s v i e w p o i n t i s , w e have p e r f o r m e d p r e 
l i m i n a r y e x p e r i m e n t s o n v i d e o d a t a compress ion 
wh i ch encodes f e a t u r e s e x t r a c t e d f r o m d i g i t i z e d 
images. 

Edge F i n d i n g and Encod ing 

The p i c t u r e s we compress a r e q u a n t i z e d to 64 
l e v e l s . The edge f i n d i n g a l g o r i t h m used was d e 
s i g n e d t o p e r f o r m t h i n n i n g a s i t f i n d s t h e edge 
p o i n t s s o t h a t t h e l i n e f o l l o w e r has s i n g l e p i x c e l 
l i n e s t o f o l l o w [ 1 ] . I n a d d i t i o n , t h e a l g o r i t h m 
averages ou t much o f t h e i n f l u e n c e o f t h e two 
l e v e l s o f q u a n t i z a t i o n n o i s e i n h e r e n t i n t h e v i s i o n 
sys tem. The edge f o l l o w e r a t t e m p t s to make as l o n g 
a l i n e as p o s s i b l e by f i n d i n g edge p o i n t s w h i c h 
c o n t i n u e i n t h e g e n e r a l d i r e c t i o n o f a segment up 
t o a d i s t a n c e o f t h r e e p i x c e l s . 

The e n c o d i n g o f t h e s e edge segments i s a c h i e v 
e d b y a p p r o x i m a t i n g them w i t h s t r a i g h t l i n e s e g 
ments [ 4 ] , Data compress ion i s d e t e r m i n e d b y 
c a l c u l a t i n g the r a t i o o f t h e number o f b i t s i n t h e 
i n t e n s i t y a r r a y and t h e number o f b i t s i n t h e 
e n c o d i n g . Each p o i n t i n t h e e n c o d i n g needs 17 
b i t s t o r e p r e s e n t i t : 8 b i t s f o r each o f t h e x 
and y d i r e c t i o n s and a b i t t o i n d i c a t e w h e t h e r t h e 
p o i n t i s a n e n d p o i n t o f i t s c u r v e segment . 
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R e s u l t s 

Us ing a e r i a l pho tog raphs o f t h e Champaign 
County c o u n t r y s i d e p i c t u r e s were compressed and 
t h e n r e c o n s t r u c t e d on a T e k t r o n i x g r a p h i c s d i s p l a y 
t e r m i n a l [ 2 ] . The pho tog raphs were c h a r a c t e r 
i z e d by a p reponderance o f c o n s t a n t i n t e n s i t i e s 
w i t h many l o n g b o u n d a r i e s between r e g i o n s and many 
l o n g , s t r a i g h t and c u r v i n g l i n e s . R a t i o s i n e x 
cess o f 1 0 0 : 1 were a c h i e v e d and t h e r e c o n s t r u c t e d 
p i c t u r e s appeared a s l i n e d raw ings o f t h e b o u n d 
a r i e s o f f i e l d s , h ighways and s t r e a m s . Man-made 
o b j e c t s were t h e e a s i e s t t h i n g s t o r e c o g n i z e 
because t h e y , g e n e r a l l y have smoo th - cu rved o u t 
l i n e s . 

Our r e s u l t s a re v e r y e n c o u r a g i n g n o t o n l y 
because we were a b l e to a c h i e v e the r a t i o s hoped 
f o r , b u t a l s o because t h e r e i s c o n s i d e r a b l e room 
t o improve our sys tem. I n p a r t i c u l a r t he edge 
f o l l o w i n g r o u t i n e can b e changed f r o m i t s p r e s e n t 
upward and l e f t b i a s t o t h a t o f f o l l o w i n g a c u r v e 
c o m p l e t e l y i n t h e d i r e c t i o n i t t r a v e l s , even when 
i t i n t e r s e c t s a n o t h e r cu rve segment . S e c o n d l y , 
t h e e n c o d i n g a l g o r i t h m can b e improved i n a t l e a s t 
two a r e a s . I t can use second o r d e r a p p r o x i m a 
t i o n s t o t h e c u r v e s and f u r t h e r e n c o d i n g can b e 
p e r f o r m e d o n t h e o u t p u t o f cu rve f i t t i n g r o u t i n e s . 
T h i r d l y , b e t t e r edge f i n d i n g r o u t i n e s can b e found 
w h i c h a c h i e v e b e t t e r s e g m e n t a t i o n s o f t h e p i c t u r e 
t h e r e b y r e s u l t i n g i n b e t t e r r e c o n s t r u c t i o n s o f 
t h e p i c t u r e . 
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