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A s y n t h e t i c  ape r tu re  radar  (SAR) comp i l a t i on  system has been developed f o r  
e x t r a c t i o n  o f  topograph ic  i n fo rma t i on  of Venus from s te reoradar  imagery t o  be 
ob ta ined  from t h e  Magellan mission. The system has been developed f o r  an AS- 
l l A M  a n a l y t i c a l  s t e r e o p l o t t e r  (Wu e t  al., 1986). Dur ing f i s c a l  y e a r  1986, 
ex tens i ve  t e s t s  were made on t h i s  comp i l a t i on  so f tware  by us ing  stereo-images 
f rom var ious  rada r  systems, bo th  spacecra f t  and a i r b o r n e  (Table 1). Maps were 
compi led and t h e  p r e c i s i o n  o f  p l an ime t r y  and con tour  measurement was 
evaluated. D i g i t a l  da ta  of some models were a1 so c o l l e c t e d  f o r  p rocess ing  
o r thophoto  o r  pe rspec t i ve  views by us ing  t h e  o r i g i n a l  r ada r  images. 

From t h e  Seasat radar  images (Wu e t  a l e ,  1986), a  p l a n i m e t r i c  map was compi led 
f rom t h e  New Orleans model and a  con tour  map f rom t h e  Los Angeles model. 
Because o f  s t r o n g  geometries, i. e., l a r g e  base-to-hei  gh t  r a t i o s  (0.99 and 
0,85), 0.9-m and 1,2-m repeatabi  1  i ty  e l e v a t i o n  measurements were ob ta ined  f rom 
these  two models. 

A  contour  map o f  M t .  Shasta (Fig. 1 )  was compi led on t h e  AS-11AM a n a l y t i c a l  
s t e reop l  o t t e r  f rom SIR-B s te reoradar  images (same-si de mode). Because t h e  
average res idua l  o f  e l e v a t i o n  measurements i n  t h i s  area i s  about 8  m, t h e  
con tour  i n t e r v a l  cou ld  have been as smal l  as 25 m, Residual s  o f  e l e v a t i o n  
measurements vary, however, depending on t h e  combinat ion of look-angles o f  t h e  
p a i  r o f  stereo-images. 

Three stereomodels o f  t h e  SIR-B images have been compared. The i r  r e s p e c t i v e  
average e l e v a t i o n  r e s i d u a l s  a r e  7.3 rn, 8.7 m, and 33.9 m, and t h e i r  r e s p e c t i v e  
combinat ions o f  look  angles a re  29.5' and 60.1°, 29.5' and 53.5', and 53.5' 
and 60. lo. 

The two models o f  s te reoradar  images taken by t h e  NASA 102A a i r b o r n e  radar  
system cover p a r t  o f  M t .  S t .  Helens. Both models have a  repea tab i l  i t y  
e l e v a t i o n  measurement o f  about 5  m. A con tour  map was compi led from each 
model, b u t  t h e  geometry of t h e  model hav ing  an opposi t e - s i d e  mode (F ig .  2) i s  
s t r onge r  than t h e  one hav ing a  same-side mode. 

A lso t e s t e d  w i t h  t h e  SAR comp i l a t i on  so f tware  were two stereomodels o f  r ada r  
images o f  t h e  v i c i n i t y  o f  Spi tsbergen taken  by t h e  a i r b o r n e  E R I M  X-C-L rada r  
system. The models cover  t h e  same ground f ea tu res ,  b u t  one model i s  i n  
ground-range geometry and t h e  o t h e r  i s  i n  s lan t - range  geometry. Geometries o f  
bo th  models a r e  compat ible.  The model i n  ground-range geometry was used t o  
compi le  a  con tour  map a t  a  sca le  o f  1:25,000 w i t h  a  con tour  i n t e r v a l  o f  10 m e  

As noted above, stereomodel ing from radar  images has been proven f e a s i b l e  and 
t hus  t h e  mathematical concept o f  t h e  comp i l a t i on  so f twa re  i s  t h e  c o r r e c t  
approach. A l l  stereomodels t e s t e d  were, i n  general ,  f r e e  o f  p a r a l l a x  and 
s u i t a b l e  bases f o r  map compi la t ion.  Dur ing  t e s t i n g ,  t h e  so f tware  was enhanced 
and modi f i e d  t o  o b t a i n  more fl e x i  b i  1  i ty. Development of t h e  radargrammetry 
w i l l  be con t inued  t o  improve measurement p r e c i s i o n  and map comp i l a t i on  f o r  
m u l t i p l e  models. F e a s i b i l i t y  s t ud ies  o f  map comp i l a t i on  f rom d i g i t a l  r ada r  
da ta  w i  11 a1 so be considered. 
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TABLE 1, RADAR IMAGES USED FOR TESTING THE SAR COMPILATION SYSTEM 

Remarks: * 5.S.--Same-side mode; 0.S.--Opposite-side mode 
** S.R.--Slant-range geometry; G.R,--Ground-range geometry 
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Figure 1. Topographic contour map o f  Mt. Shasta. Scale 1 :200,000. Contour 
interval 100 m; 50-m intermediate contours in northern part. 
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Figure 2 .  Topographic contour map o f  p a r t  o f  M t .  S t .  Helens compiled on the  
AS-11AM a n a l y t i c a l  s te reop lo t te r .  Scale 1:41,700; contour i n t e r v a l  
25 m. 




