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Since the Mellin-transform has been used successfully for the 
size- and rotation-invariant description of images (Casasent & 
Psaltis, 1976; West & Reitboeck, 1979), there has been specu- 
lation whether it could also serve as a model for size-invari- 
ant processing in the visual system. 

The two-dimensional Mellin-transform MIf(x,y) 1 = M(r,s) of an 
image f(x,y) can be written in the form 

/ M ( r , s )  = ]  f ( x , y )  x - J 2 ~ r - 1  ~j 2~5~1 
y dx dy 

w h i c h  i s  e q u i v a l e n t  t o  t h e  F o u r i e r - t r a n s f o r m  o f  t h e  l o g a r i t h m i -  
c a l l y  s c a l e d  i m a g e :  

M ( r , s )  = JJ'" f ( e X ' , e  y ' )  e - j 2 ~ ( r x ' + s y ' )  d x '  d y '  

w i t h  x ' =  In  x ,  y ' =  I n  y .  

The r e t i n o - c o r t i c a t  m a p p i n g  t o  a r e a  17 f o r  t h e  c e n t r a l  20 ~ o f  
t h e  v i s u a l  f i e l d  o f  many mammals  c a n  be  d e s c r i b e d  i n  good  a p -  
p r o x i m a t i o n  by  a f u n c t i o n  ( S c h w a r t z ,  1979) 

w = i n  ( z + a )  w h e r e  w and  z a r e  c o m p l e x  n u m b e r s ,  i n d i c a t -  
i ng  p o i n t s  i n  c o r t i c a l  r e s p e c t i v e l y  r e t i n a l  s p a c e  

z = x + j y  = r ( e x p  ( j ~ ) ) .  

I t  h a s  b e e n  p r o p o s e d ,  t h a t  t h i s  l o g a r i t h m i c  m a p p i n g ,  t o g e t h e r  
w i t h  a s u b s e q u e n t  s h i f t - i n v a r i a n t  t r a n s f o r m ,  s u c h  as  t h e  a b s o -  
l u t e  v a l u e  o f  t h e  F o u r i e r - t r a n s f o r m ,  w o u l d  y i e l d  a s i z e - i n v a -  
r i a n t  r e p r e s e n t a t i o n  o f  t h e  image  i n  t h e  v i s u a l  s y s t e m .  
A l t h o u g h  t h e r e  i s  p s y c h o p h y s i c a l  as  w e l l  as  n e u r o p h y s i o l o g i c a l  
e v i d e n c e  f o r  t h e  e x i s t e n c e  o f  s p a t i a l  f r e q u e n c y  c h a n n e l s  i n  t h e  
v i s u a l  s y s t e m ,  t h e r e  i s  no e v i d e n c e  t h a t  a t r u e  F o u r i e r - t r a n s -  
f o r m  w o u l d  be  p e r f o r m e d .  

The r e q u i r e d  s h i f t - i n v a r i a n c e ,  h o w e v e r ,  c a n  be  r e a l i z e d  w i t h  
o t h e r  t r a n s f o r m s  a l s o ;  a t t r a c t i v e  as  a mode l  f o r  n e u r a l  n e t -  
w o r k s  i s  t h e  R - t r a n s f o r m  ( R e i t b o e c k  and B r o d y ,  1 9 6 9 ) ,  s i n c e  i t  
r e q u i r e s  l a t e r a l  i n h i b i t i o n  and s u m m a t i o n  o n l y .  

T h i s  t r a n s f o r m ,  in  c o m b i n a t i o n  w i t h  t h e  l o g a r i t h m i c  m a p p i n g  
f u n c t i o n ,  t h u s  y i e l d s  a s i z e -  and  r o t a t i o n - i n v a r i a n t  r e p r e s e n -  
t a t i o n  o f  p a t t e r n .  
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