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TEXTURE EDGE DETECT I ON BY PROPAGAT I ON 
AND SHRINKING 

L U C I A N 0  Vn DUTRA AND NELSON Ds A *  

MASCARENHAS 
I n s t i t u t o  de Pesquisas Espaciais ,  
B r a s i l  

The problem of de tec t ing  edges 
between d i f f e r e n t l y  textured regions i s  
important i n  t h e  process of segmentation 
of remotely sensed images. However, t h e  
concept of t e x t u r e  i s  d i f f i c u l t  t o  be 
p rec i se ly  defined and the re  seems t o  be 
no unique way t o  charac te r i ze  t ex tu re .  
One poss ib le  approach is through the  use 
of edge de tec t ion  algorithms and i n  these  
terms t ex tu re  i s  conceived a s  edgeness 
pe r  u n i t  area .  Regions t h a t  possess a 
wide v a r i a t i o n  i n  tone w i l l  be character-  
ized by a high concentrat ion of l o c a l  
edges and t h e  opposite i s  t r u e  f o r  smooth 
regions.  

The algori thm f o r  t ex tu re  edge 
de tec t ion  t h a t  i s  proposed i n  t h i s  paper 
is  based on t h e  de tec t ion  of l o c a l  edges 
followed by t h e  processes of propagation 
and shr inking of regions and t h e  deter-  
mination of t h e  periphery of t h e  r e s u l t i n g  
s e t s .  The l o c a l  edge de tec t ion  method 
is formulated i n  s t a t i s t i c a l  terms and it 
leads  t o  t h e  so lu t ion  of a hypothesis 
t e s t i n g  problem. Similar  r e s u l t s  could 
be obtained by using d i f f e r e n t i a t i o n  
techniques l i k e  t h e  gradient ,  f o r  example. 
After  t h e  l o c a l  edges a r e  detected,  a 
propagation process,  followed by a 
shrinking process,  w i l l  tend t o  e l imina te  
t h e  holes and t h e  i s o l a t e d  po in t s  i n  t h e  
binary image defined by t h e  l o c a l  edges. 
The border of t h e  textured regions is  
obtained by determining the  periphery 
of t h e  r e s u l t i n g  connected components 
s e t s  S ' s  through the  computation of the- 
s e t  of points  with uni tary  d i s t ance  t o  S 
( t h e  complement of  S ) .  This s e t  can be 
obtained through a shrinking process.  

The methods were t e s t e d  on Landsat 
images of  t h e  S t a t e  of Mato Grosso, Bras i l .  
Preliminary r e s u l t s  seem t o  i n d i c a t e  t h a t  
the  v a r i a t i o n s  of t h e  propagation and 
shr inking methods based on t h e  use of 
thresholds  tend t o  give edges t h a t  a r e  
more continuous. 

Var ia t ions  of the  methods of 
propagation and shr inking were a l s o  
attempted. These v a r i a t i o n s  a r e  based on 
thresholds on t h e  number of neighbors 
(on a 8-neighborhood) of a po in t ,  t h a t  
determine whether t h e  point  remain i n  S, 
move .from S t o  S o r  vice-versa. 
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