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R e l a t i v e  h e i g h t s  on t h e  Moon have been es t imated f rom shadow leng ths  s ince  
be fo re  1800 when Schfc i ter  (1 ) i n t roduced  t h e  technique.  The method has been 
a p p l i e d  t o  l u n a r  photographs b u t  w i t h o u t  r e a l  success u n t i l  used by A r t h u r  ( 2 )  
and h i s  assoc ia tes  on t h e  long-focus l u n a r  o r b i t e r  p i c t u r e s .  Photographs a r e  
a f f e c t e d  by photograph ic  and o t h e r  e f f e c t s  which a re  q u i t e  severe f o r  smal l -  
sca le  imagery. To a v o i d  these e f f e c t s  f o r  V i k i n g  O r b i t e r  images o f  m a r t i a n  
shadows t h e  shadow est imates  a r e  d e r i v e d  d i r e c t l y  f rom the  d i g i t i z e d  b r igh tness  
values recorded i n  t h e  o r i g i n a l  tapes, o r  r e p l i c a s  o f  these.  The tapes can be 
made t o  p r o v i  de, v i a  app rop r ia te  computers, rec tangu l  a r  a r rays  o f  b r i  ghtness 
v a l  ues corresponding element by element w i t h  the  p i  c ture-elements ( p i x e l s )  o f  
t h e  hard  copy on t h e  s o - c a l l e d  r e c t i l i n e a r  vers ions  (unchanged geometry). A 
l i n e  across the  a r r a y  i n  t h e  approp r ia te  d i r e c t i o n  corresponds t o  the  shadow 
hypotenuse and i n t e r p o l a t e d  b r igh tness  values a long t h i s  l i n e  a r e  p l o t t e d  as a  
shadow photomet r ic  p r o f i l e .  The shadow i t s e l f  i s  a  depressed s e c t i o n  o f  t h e  
p r o f i l e  and i t s  ends a r e  i d e n t i  f i e d  as the  i n f l e x i o n  p o i n t s .  For shadows 
l o n g e r  than 12 p i x e l s  t h e r e  a r e  no r e a l  problems i n  l o c a t i n g  these p o i n t s .  
The shadow l e n g t h  i n  p i x e l s  i s  e a s i l y  converted t o  a  h e i g h t  on Mars us ing  the  
range, f o c a l  l e n g t h  ( ~ . 4 7 5 m ) ,  t h e  p i x e l  dimension (0.0120mm), and the  phase 
angle and v iewing angle.  

P i x e l  count ing,  as above, i s  useless f o r  ex t remely  s h o r t  shadows, o n l y  a  
few p i x e l s  long, t h a t  have t o  be es t ima ted  t o  a  f r a c t i o n  o f  a  p i x e l .  For these 
a  technique has been developed u s i n g  b r igh tness  i n t e g r a t i o n  ove r  t h e  shadow 
and an es t ima te  o f  t h e  background b r igh tness .  The u n c e r t a i n t y  o f  t h e  l a t t e r  
se ts  a  l i m i t  o f  220% i n  t h e  r e s u l t i n g  h e i g h t  es t imate ,  g e n e r a l l y  +4 meters i n  
t h e  a c t u a l  a p p l i c a t i o n s  t o  grabens, channels, fau l ts ,and o t h e r  fea tu res  
c a s t i  ng s h o r t  shadows. 

The p i x e l  coun t ing  and in teg ra f i onmethods  have been a p p l i e d  t o  severa l  
hundred fea tu res .  6Papers i n  p r ~ p a n a t i d n )  

Mars impact  c r a t e r s  a r e  ex t remely  d i v e r s e  i n  form and a t  p resent  a  f i r m  
statement o f  a  depth/d iameter r e l a t i o n  i s  n o t  poss ib le .  The smal l  c r a t e r s  
(D<0.5km) have t h e  same depths as t h e i r  1  unar cousins; t h e  l a r g e r  c r a t e r s  a re  
apprec iab l y  sha l lower .  Considerable c l a s s i f i c a t i o n  work must precede the  
p u b l i c a t i o n  o f  v a l i d  depth ld iameter  c o r r e l a t i o n s .  
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