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C o n t r o l l e d  pho tomosa ics ,  o r  " D i g i t a l  Image Mode ls "  (D IM ' s ) ,  o f  p l a n e t a r y  
s u r f a c e s  a r e  b e i n g  made i n  t h e  compute r  i n  accordance  w i t h  s t a n d a r d s  des i gned  
t o  a l l o w  w idesp read  use  o f  t h e  mosa ics  as d i g i t a l  r e c o r d s ,  i n  a d d i t i o n  t o  
t h e i r  more t r a d i t i o n a l  f u n c t i o n  as p h o t o g r a p h i c  o r  l i t h o g r a p h i c  r e p r o d u c t i o n s .  
The l o n g - r a n g e  goa l  i s  t o  c o m p i l e  s y s t e m a t i c  and comprehens ive  s p a c e c r a f t  
image f i l e s  f o r  each o f  t h e  s o l  i d - s u r f a c e  p l a n e t s .  P i c t u r e - e l e m e n t  ( p i x e l  ) 
l o c a t i o n s  a r e  encoded so  t h a t  map u s e r s  can r e g i s t e r  images w i t h  s i m i l a r l y  
encoded d a t a  s e t s ,  such  as t h e  P l a n e t a r y  C o n s o r t i a  da tabases  (1). U n t i l  h i g h  
r e s o l u t i o n  p l a n e t w i d e  D IM ' s  become a v a i l  a b l e  i n  a  s t a n d a r d  f o r m a t ,  any a t t e m p t  
t o  r e g i s t e r  one s p a c e c r a f t  image t o  a n o t h e r ,  o r  a  d a t a s e t  t o  an image, and t o  
u t i l i z e  t h e  f u l l  dynamic r ange  o f  each image o r  d a t a s e t ,  w i l l  be a  r e s e a r c h  
p r o j e c t  u n t o  i t s e l f ,  e n t a i l i n g  c o n s i d e r a b l e  s p e c i a l i z e d  e x p e r t i s e  and computer  
r esou rces  . 

Each DIM i s  encoded i n  S i n u s o i d a l  Equa l -Area  c o o r d i n a t e s ;  t h a t  i s ,  each 
image l i n e  i s  a  p a r a l l e l  o f  l a t i t u d e  w i t h  i t s  l e n g t h  compressed by t h e  c o s i n e  
o f  t h e  l a t i t u d e .  A  da tabase  w i t h  t h i s  geometry  c o v e r s  an e n t i r e  p l a n e t  o r  
s a t e l l i t e  w i t h  a  c o n t i g u o u s  c a r t o g r a p h i c  zone t h a t  can be r e p r e s e n t e d  by  a  
s i n g l e  image ( f i g u r e  1 ) .  A l t h o u g h  p l a n e t w i d e  maps i n  t h e  S i n u s o i d a l  
p r o j e c t i o n  have f ew  u s e f u l  a p p l i c a t i o n s ,  t h e i  r d i g i t a l  r e p r e s e n t a t i o n s  i n  
compute r  f i l e s  have many. A l l  map p r o j e c t i o n s  a r e  e a s i l y  d e r i v e d  f r o m  t h e  
S i n u s o i d a l  f i l e  because i t  i s  unnecessary  t o  i n v o k e  t h e  m a t h e m a t i c a l l y  complex 
i n v e r s e - p r o j e c t i o n  c o m p u t a t i o n s  normal  l y  r e q u i  red .  P i x e l  c o o r d i n a t e s  a r e  
a1 ready  s p e c i f i e d  by l a t i t u d e  and l o n g i t u d e  i n  t h e  DIM. Segments o f  a  DIM can 
be w r i t t e n  f o r  human v i e w i n g  by s i m p l y  s h e a r i n g  o r  s l i d i n g  image l i n e s  w i t h  
r e s p e c t  t o  each  o t h e r  ( f i g u r e s  2  and  3 ) .  The p r o c e d u r e  i s  f a s t  because i t  
i n v o l  ves no  resampl  i ng o f  p i  x e l  s. 

D i g i t a l  Image Models  a r e  c o m p i l e d  i n  t h e  f o l l o w i n g  s t a g e s :  

1. A p p l i c a t i o n  t o  each  f rame o f  new l y  deve loped  r a d i o m e t r i c  ( i n s t r u m e n t )  
c a l i b r a t i o n  d a t a  (L. A. Soderb lom and E. M. E l i a s o n ,  w r i t t e n  commun. 1985) .  

2. Geome t r i c  c o r r e c t i o n  o f  each f r ame  t o  p roduce  a  s e t  o f  p r o j e c t e d  
image f i l e s  (Frame DIM 's ,  o r  FD IM ' s ) .  The f u l l  r e s o l u t i o n  o f  each f r ame  i s  
p r e s e r v e d  by o v e r s a m p l i n g  i n  t h e  o u t p u t  a r r a y .  The FDIM t h u s  c o n s i s t s  o f  a  
c o l  l e c t i o n  o f  map f r a g m e n t s  a t  r e s o l u t i o n s  commensurate w i t h  t h o s e  o f  t h e  
o r i g i n a l  s p a c e c r a f t  images. 

3. A p p l i c a t i o n  o f  p h o t o m e t r i c  ( p l a n e t a r y - s u r f a c e )  c o r r e c t i o n s  t h r o u g h o u t  
each FDIM, based on known i 1 l u m i n a t i o n s ,  v i e w i n g  geometry ,  and s u r f a c e  
r e f  1  e c t a n c e  p r o p e r t i e s  . 

4. Mak ing  o f  a  c o n t r o l l e d  d i g i t a l  mosa ic  (MDIM) o f  t h e  e n t i  r e  s u r f a c e  o f  
t h e  p l a n e t ,  f o r m a t t e d  f o r  c o n v e n i e n t  d i g i t a l  s t o r a g e ,  access ,  and use  on s m a l l  
i n t e r a c t i v e  i mage-process i  ng  work s t a t i o n s .  

A  p a r a l l e l  e f f o r t  by S. S .  C. Wu i s  underway t o  c o m p i l e  D i g i t a l  T e r r a i n  
Models  (DTMs) o f  Mars i n  r e g i s t r y  w i t h  t h e  D IM 's ,  based on ongo ing  t o p o g r a p h i c  
mappi ng (2 ,3 ) .  
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Mars, w i t h  c e n t r a l  mer id ian  a t  l o n g  0'. 

F i g u r e  2. En larged segment o f  t h e  F i g u r e  3. Area o f  f i g u r e  2, s t i l l  
Mars s y n o p t i c  DIM o u t l i n e d  i n  f i g u r e  1. i n  t h e  S inuso ida l  p r o j e c t i o n ,  b u t  

w i t h  t h e  c e n t r a l  mer id ian  s h i f t e d  
t o  l o n g  195" W. t o  remove 
f o r e s h o r t e n i  ng. 
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