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Mars Medi um-Resol u t i  on D i g i t a l  Image Model : 

A  medium-resol u t i o n  D i g i t a l  Image Model (DIM) o f  Mars i s  be ing  
compi led [I]. A DIM i s  a  mosaic o f  r a d i o m e t r i c a l l y  co r rec ted ,  
p h o t o m e t r i c a l l y  model led spacec ra f t  images d i s p l a y i n g  accura te  
re f l ec tance  p r o p e r t i e s  a t  un i f o rm  r e s o l u t i o n ,  and g e o m e t r i c a l l y  t i e d  t o  
t h e  bes t  a v a i l a b l e  con t ro l .  The Mars medium-resolut ion DIM con ta ins  
approx imate ly  4700 V i k i n g  O r b i t e r  image frames t h a t  were used t o  compi le  
t h e  r e c e n t l y  completed 1:2,000,000-scale c o n t r o l l e d  photomosaic s e r i e s  
of  Mars. Th is  DIM prov ides  a  p l a n i m e t r i c  c o n t r o l  base t o  which a l l  
o t h e r  Mars maps w i l l  be reg i s te red .  A s i m i l a r  c o n t r o l  base of 
topograph ic  e l e v a t i o n s  ( D i g i t a l  T e r r a i n  Model, o r  DTM) i s  a1 so be ing  
compi led [2]. These poducts a r e  scheduled f o r  complet ion i n  1989. 

The DIM and DTM databases are, i n  e f f e c t ,  se t s  o f  b i n s  whose 
l o c a t i o n s  a re  de f i ned  by l a t i t u d e  and l o n g i t u d e  coord inates.  Each b i n  
con ta ins  a  coded va lue  f o r  t h e  r e f l e c t a n c e  ( i n  t h e  case o f  DIM's) o r  t h e  
e l e v a t i o n  ( i n  DTM's) of t h e  Mar t i an  sur face  a t  t h a t  po in t .  Map p roduc ts  
a r e  made f rom t h e  models by moving t h e  va lues i n  t h e  b i n s  t o  r ec tangu la r  
coord ina tes  s p e c i f i e d  by whatever map p r o j e c t i o n  has been se lec ted  and 
by w r i t i n g  t h e  a r r a y  as a  d i g i t a l  image. 

The r e f l e c t a n c e  a t  each b i n  ( i  ,e., t h e  p i x e l  l o c a t i o n  i n  t h e  DIM) 
i s  d e r i v e d  as a  f u n c t i o n  o f  r a d j o m e t r i c  camera s e n s i t i v i t y ,  sur face 
p r o p e r t i e s ,  and i l l u m i n a t i o n  geometry, The presence o f  some v i s i b l e  
seams between image frames i n  t h e  mosaics i s  a  r e s u l t  o f  t h e  f a c t  t h a t  
each o f  these  parameters i s  i m p e r f e c t l y  known. 

Geometric p o s i t i o n s  o f  images a r e  c o n t r o l l e d  by t h e  Rand c o n t r o l  
n e t  [3], by t h e  topograph ic  c o n t r o l  n e t  [4], and by adjustment o f  each 
frame f o r  optimum f i t  t o  sur round ing  images. Once t h e  p o s i t i o n  o f  each 
frame i s  adopted, a  r e v i s e d  camera o r i e n t a t i o n  m a t r i x  i s  computed and 
s t o r e d  so t h a t  f u t u r e  geometr ic p r o j e c t i o n s  w i l l  be repeatable.  Any 
image i n  t h e  r e s u l t i n g  d i g i t a l  mosaic becomes a v a l i d  c o n t r o l  p o i n t  f o r  
mosaics a t  bo th  h i ghe r  and lower  r eso lu t i ons .  Po in t s  d e f i n e d  i n  t h e  
o r i g i n a l  c o n t r o l  ne t s  w i  1  1 n o t  be used t o  c o n t r o l  f u t u r e  mosaics, 
because t h e i  r spacing i s  i nadequate f o r  h i  gh-resol  u t i  on mosaics and 
because t h e  images by which they  a r e  de f i ned  a r e  s h i f t e d  s l i g h t l y  i n  t h e  
f i n a l  compi 1  a t ion ,  

Mars H i  gh-Resol u t i  on D i  g i  t a l  Image Model s: 

H igh - reso lu t i on  DIM's o f  Mars a re  be ing  compi led w i t h  V i k i n g  
O r b i t e r  images t o  suppor t  t h e  r e c e n t l y  announced 1:500,000-scale Mars 
geo log i c  mapping program. A  t o t a l  o f  110 c o n t r o l  l e d  photomosaics was 
p r e v i o u s l y  prepared i n  t h e  Mars Transverse Mercator  (MTM) format  a t  
1:500,000 s c a l e  by manual methods; s i m i l a r  c o n t r o l l e d  mosaick ing w i l l  
now be done d i g i t a l  l y e  Images i n  these  mosai,cs commonly have 
r e s o l u t i o n s  o f  1 0  t o  50 m i p i x e l ,  whereas t h e  medi um-resol u t i o n  DIM 
descr ibed  above i s  be ing  compi led a t  a  un i f o rm  r e s o l u t i o n  o f  
approx imate ly  230 m i p i x e l  , The h i  gh-resol  u t i  on DIM's w i  11 cover  areas 



o f  s c i e n t i f i c  i n t e r e s t  where e x i s t i n g  data suppor t  t h e  mapping; t h e r e  i s  
no i n t e n t i o n  t o  map t h e  e n t i r e  p l a n e t  a t  these  reso lu t i ons .  

H i  gh - reso lu t i on  DIM's have h igh  re1 a t i  ve p l  a n i m e t r i c  accurac ies 
because i n d i v i d u a l  frame p o s i t i o n s  a re  ad jus ted  by image-matching. 
Absolute p o s i t i o n a l  accuracy, however, i s  n o t  commensurate w i t h  t h e  
r e s o l u t i o n  o f  t h e  mosaics f o r  two p r imary  reasons: (1)  t h e  medium- 
r e s o l u t i o n  DIM used as a  c o n t r o l  base i s  i t s e l f  t i e d  t o  a  c o n t r o l  n e t  
t h a t  has s tandard e r r o r s  o f  approx imate ly  5  km, and (2 )  images i n  t h e  
mosaic have much h ighe r  r e s o l u t i o n  (commonly 20 t i m e s  h ighe r )  than  t h e  
base mosai c, r e s u l  t i  ng i n 1  a rge  image-pl acement ambi gu i  t i  es. An 
un fo r t una te  r e s u l t  o f  t h i s  c o n d i t i o n  i s  t h a t  h i g h - r e s o l u t i o n  mosaics 
compi led d u r i n g  one t i m e  p e r i o d  may n o t  j o i n  ad jacen t  mosaics compi led 
d u r i n g  another t ime per iod.  There a re  n e i t h e r  da ta  no r  resources t o  
remedy t h i s  c o n d i t i o n  by comp i l i ng  a  h i g h - r e s o l u t i o n  c o n t r o l  n e t  of 
Mars. 

Hi gh-resol  u t i o n  DIM's can be compi l e d  o n l y  a f t e r  t h e  medium- 
r e s o l u t i o n  segments i n  which t hey  l i e  a r e  complete, because o f  t h e  
requ i  rement f o r  c o n t r o l ,  Compi 1  a t i  on p r i o r i t i e s  a r e  d e f i n e d  by 
s c i e n t i f i c  i n t e r e s t  i n  p a r t i c u l a r  areas and by ope ra t i ona l  e f f i c i e n c y .  
P r i o r i t y  compi 1  a t i o n  o f  s p e c i f i c  areas may be requested th rough t h e  
P lane ta ry  Cartography Working Group (PCWG). 

D i  g i  t a l  f i 1 es con ta i  n i  ng t h e  h i  gh-resol  u t  i o n  image mosaics w i  1  1  be 
d i s t r i b u t e d  t o  t h e  Regional P lane ta ry  Image Faci 1  i t i  es, Hard-copy 
mosaics w i l l  be made on t h e  MTM format  and pub l i shed  a t  1:500,000 scale.  
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