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The Mars D i g i t a l  T e r r a i n  Model (DTM) i s  t h e  r e s u l t  of a  new p r o j e c t  t o  (1 )  
d i g i t i z e  t h e  s e r i e s  o f  1:2,000,000-scale topograph ic  maps o f  Mars, which a r e  
be ing  de r i ved  photogrammetr ical  l y  under a  d i f f e r e n t  p r o j e c t  (Wu e t  al., 1985), 
and (2)  r e fo rma t  t h e  d i g i t a l  con tour  i n f o r m a t i o n  i n t o  r a s t e r s  o f  e l e v a t i o n  
t h a t  can be r e a d i l y  r e g i s t e r e d  w i t h  t h e  D i g i t a l  Image Model (DIM) o f  Mars 
(Batson, 1986). D e r i v a t i o n  of DTM's i n v o l  ves i n t e r p o l a t i o n  o f  e l e v a t i o n  
va lues i n t o  1164-degree r e s o l u t i o n  and t r ans fo rma t i on  of them t o  a  s i nuso ida l  
equal-area p r o j e c t i o n .  D i g i t a l  da ta  a r e  produced i n  b l ocks  corresponding w i t h  
t h e  coord ina tes  o f  t h e  o r i g i n a l  1:2,000,000-scale maps, e.g., t h e  dimensions 
o f  each b lock  i n  t h e  e q u a t o r i a l  be1 t a r e  22.5" o f  l o n g i t u d e  and 15" o f  
l a t i t u d e .  Th is  DTM i s  no t  on l y  compat ib le  w i t h  t h e  DIM, b u t  i t  can a l s o  be 
r e g i s t e r e d  w i t h  o the r  da ta  such as geo log i c  u n i t s  o r  g r a v i t y .  It w i l l  be t h e  
most comprehensive reco rd  of topograph ic  i n f o r m a t i o n  y e t  compi led f o r  t h e  
Mar t ian  sur face.  Once t h e  Mars DTM's a r e  es tab l i shed ,  any enhancement o f  Mars 
topograph ic  i n f o r m a t i o n  made w i t h  updated data, such as data from t h e  planned 
Mars Observer Mission, w i l l  be by mathematical  t r ans fo rma t i on  o f  t h e  DTM's, 
e l i m i n a t i n g  t h e  need f o r  recompi l a t i o n .  

Experimental  work has begun on t h e  subquadrangles MC-8NW and MC-9NW, f o l l o w i n g  
two d i f f e r e n t  procedures. I n  t h e  f i r s t  procedure, f o r  MC-8NW, t h e  d i g i t a l  
con tour  data i n  t h e  Mercator  p r o j e c t i o n  (F ig .  l a )  were i n t e r p o l a t e d  t o  produce 
a  d i g i t a l  t e r r a i n  model (F ig .  l b ) ,  and then  t h e  r e s u l t i n g  r a s t e r s  were 
t ransformed i n t o  t h e  s i  nuso ida l  p r o j e c t i o n  ( F i  g. l c )  . Fol 1  owing t h e  second 
procedure, f o r  MC-9NW, d i g i t a l  con tour  da ta  were d i r e c t l y  t ransformed i n t o  
s i nuso ida l  p r o j e c t i o n  (Fig.  Za), and then  t h e  t ransformed contour  da ta  were 
i n t e r p o l a t e d  (F ig ,  2a) i n t o  r a s t e r s  w i t h  t h e  same p r o j e c t i o n  (Fig.  2b). Th is  
second procedure e l i m i n a t e s  one step, and thus  saves computer t i m e  and 
preserves r e s o l u t i o n ,  p a r t i c u l a r l y  f o r  those  maps hav ing  dense con tour  
1  ines. I t s  on l y  disadvantage i s  t h a t  no f i  l e  can be es tab l  i shed  f o r  d i g i t a l  
contour  data i n  t h e  Mercator p r o j e c t i o n .  E i t h e r  procedure can be employed f o r  
t h e  DTM's, al though, as noted, t h e  second one i s  more p r a c t i c a l  where t h e  
d e n s i t y  o f  con tour  1  i n e s  i s  high. 

I n  f i s c a l  year  1987, complet ion o f  DIM'S f o r  50 Mars subquadrangles i s  
planned. F i f t y  more DTM's a r e  scheduled f o r  comple t ion  i n  FY-88 and an 
a d d i t i o n  40 i n  FY-89. 
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Figure 1. Digital t e r r a in  model of the  northwest par t  of the Coprates 
quadrangle (MC-18NW) of Mars. ( a )  Digital contour data in Mercator 
projection,  ( b )  d ig i t a l  t e r r a in  model in Mercator projection,  ( c )  d ig i t a l  
t e r r a in  model i n  sinusoidal equal -area projection. 



Figure 2 .  D ig i t a l  t e r r a i n  model o f  t h e  northwest  p a r t  o f  the M a r g a r i t i f e r  
Sinus quadrangle  (MC-19NW) o f  Mars. ( a )  D ig i t a l  contour  da t a  i n  
s inuso ida l  equal -a rea  p r o j e c t i o n ,  ( b )  d i g i t a l  t e r r a i n  model i n  s inuso ida l  
p ro j ec t i on .  




