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CONSTRUCTION OF DIGITAL AND PHOTOMOSAICS OF GANYMEDE; R .  P h i l p o t t ,  V .  
Noore, D.A Godfre-y, N.Baker, Dept. Space Physics,  I m p e r i a l  Co l lege,  

I n t r o d u c t i o n  - Two mosaics, i n  a  Mercator  and p o l a r  s te reog raph ic  f o rm 
and c o v e r i n g  t h e  area o f  Ganymede imaged by  t h e  Voyager 2  s p a c e c r a f t  
were made f o r  a  g e o l o g i c a l  and s t r u c t u r a l  mapping p r o j e c t  and as a  
b a s i s  f o r  a  t e c t o n i c  s tudy .  The mosaics were compi led  u s i n g  d i g i t a l  
images wh ich  r e q u i r e d  pre-process ing ,  n a v i g a t i o n ,  map-p ro jec t i ng  and 
mosa ic ing  w i t h  much o f  t h i s  p rocess  r e q u i r i n g  t h e  a c t i v e  i n t e r v e n t i o n  
o f  t h e  user .  
Image S e l e c t i o n  - A t o t a l  o f  113 c l e a r  f i l t e r  images were s e l e c t e d  
wh ich  had s u i t a b l e  r e s o l u t i o n s  f o r  a  q e o l o g i c a l  s tudy ,  i .e., 0.5 t o  2  
km/p i xe l .  These Voyager 2  images cover  ove r  a  t h i r d  o f  t h e  moon's 
s u r f a c e  i n c l u d i n g  t h e  e q u a t o r i a l  and south  p o l a r  r e g i o n s  between 
l a t i t u d e  - 9 o 0 t o  +65" and l o n g i t u d e  110' t o  255', w i t h  h i g h e s t  
r e s o l u t i o n  images a t  t h e  sou th  p o l e .  The c r i t e r i a  used f o r  t h e  
s e l e c t i o n  were: 1.  Maximum coverage o f  t h e  s a t e l l i t e ' s  s u r f a c e  a t  
r e s o l u t i o n s  s u i t a b l e  f o r  a  g e o l o g i c a l  s tudy .  2. The h i g h e s t  r e s o l u t i o n  
images were used f o r  each area w i t h  t h e  lower  r e s o l u t i o n  images 
f i l l i n g  i n  gaps. 3. Each image would need t o  be f u l l y  nav igab le .  
Image P rocess ing  - The images were r a d i o m e t r i c a l l y  and g e o m e t r i c a l l y  
c o r r e c t e d  u s i n g  s tandard  Voyager p rocess ing  r o u t i n e s .  N a v i g a t i o n  o f  
t h e  images was accompl ished b y  o b t a i n i n g  3  r o t a t i o n  m a t r i c e s  ( I ) ,  
wh ich  p r o v i d e  t h e  b a s i s  f o r  c o n v e r t i n g  f r o m  c a r t o g r a p h i c  co -o rd ina tes  
i n  o b j e c t  space t o  camera c o - o r d i n a t e s  i n  image space, i . e .  c o n v e r t i n g  
t h e  l a t .  , l o n g .  o f  a  p o i n t  on t h e  moon's s u r f a c e  t o  i t s  p o s i t i o n  i n  
l i n e ,  sample on t h e  p e r s p e c t i v e  image. 
M a p - p r o j e c t i n g  - M a p - p r o j e c t i  ng t h e  images r e q u i r e s  n a v i g a t i o n  o f  t h e  
s a t e l l i t e  t o g e t h e r  w i t h  a p p r o p r i a t e  map-p ro jec t i on  formulae which 
c o n v e r t  l a t . ; l ong .  t o  l ine,samp f o r  t h e  ~ e r c a t o r  and p o l a r  
s t e r e o g r a p h i c  p r o j e c t i o n s  ( 2 ) .  The images were map-pro jec ted t o  sca les  
o f  1  km/p ixe l  and 0.5 km/p ixe l  f o r  t h e  Mercator  and p o l a r  
s t e r e o g r a p h i c  r e s p e c t i v e l y .  Because t h e  images compr ise a  heterogenous 
d a t a  s e t  w i t h  d i f f e r i n g  r e s o l u t i o n s ,  angles o f  v iew and c o n t a i n  f u l l  
f i e l d  and l i m b  views, t h e  images a l t e r  i n  b o t h  s i z e  and shape on 
p r o j e c t i o n .  The o u t p u t  r e s o l u t i o n s  were s e l e c t e d  by  expe r imen ta t i on  
u s i n g  a  wide range o f  images. I t was i m p o r t a n t  t o  reduce t h e  l o s s  o f  
c o n t r a s t  w i t h i n  t h e  images which occurs  when t h e i r  o u t p u t  s i z e  i s  
i nc reased  t o o  much, as t h i s  r e q u i r e s  t h e  i n f i l l  o f  t h e  a d d i t i o n a l  
p i x e l s  b y  averaged va lues  f r o m  ne ighbour ing  data .  The images were a l s o  
map-pro jec ted r e l a t i v e  t o  s e l e c t e d  s p e c i a l  r e f e r e n c e  t i e p o i n t s  so t h a t  
a  g i v e n  l a t .  l ong .  c o - o r d i n a t e  i s  t i e d  t o  i t s  e q u i v a l e n t  o u t p u t  l i n e ,  
sample i n  t h e  map-pro jec ted image. 
M a p - p r o j e c t i o n  c h a r t s  - The d i s t r i b u t i o n  o f  t h e  images r e l a t i v e  t o  t h e  
s u r f a c e  o f  t h e  moon was n o t  known, so two c h a r t s  were produced which 
d i s p l a y e d  t h e  o u t l i n e s  o f  t h e  map-pro jec ted images i n  t h e i r  c o r r e c t  
geograph ic  l o c a t i o n s  t o  show t h e i r  coverage. T h i s  was accomplished by  
r e v e r s i n g  t h e  n a v i g a t i o n  and map-p ro jec t i ng  r o u t i n e s  so t h a t  a  
( l ine ,samp)  i n  a  p e r s p e c t i v e  image c o u l d  be conve r ted  t o  ( l a t , l o n g )  
and then  t o  t h e  map-projected ( l ine ,samp) .  A s i m p l i f i e d  v e r s i o n  o f  t h e  
Merca to r  c h a r t  showing a  few images over  a  sma l l  p o r t i o n  o f  t h e  moon's 
s u r f a c e  i s  shown i n  F i g . 1 .  The image o u t l i n e s  showing jagged edges a re  
l i m b  images, t h e  r e s u l t  of assuming Ganymede i s  a  p e r f e c t  sphere i n  

O Lunar and Planetary Institute Provided by the NASA Astrophysics Data System 



926 LPSC X I X  
PHOTOMOSAICS OF GANYMEDE 

R. Philpott 

the navigation routines (1). With these charts it was possible to 
select the lowest number and highest quality images which would be 
incorporated into each mosaic. 
~osaic Construction - The images were i ni ti a1 ly mosaiced together into 
small sub-mosai cs. On each imaoe a small. 3x3 pixel . feature was 
chosen and used as a tiepoint io tie images together. The line, sample 
position of the feature was found in both images and any brightness 
variation noted and corrected by multiplying the image pixel values by 
a suitable constant. Histograms of the images were made to check the 
levels of saturation. Prior to the mosaicing the quality of the 
overlap was also checked. Portions of images were removed where a 
large amount of overlap occurred, particularly where low resolution 
and high resolution images were being combined, since this reduced the 
image quality in the area of overlap. After mosaicing the resultant 
image was checked for quality and brightness equalization. Fifty-four 
and fifteen images were used to construct the 8909 lines by 7072 
samples Mercator and 6018 lines by 4510 samples polar stereographic 
mosaics, respectively. Cartographic tick marks outlining the latitude 
and longitude grid were added. 
Photographic Hardcopies - Prior to obtaining photographic negatives 
uslng an StRC funded Optronix unit at Rutherford Appleton Laboratory, 
the brightness range had to be reduced and the mosaics cut into 
smaller segments. The Mercator mosaic was divided into 6 smaller equal 
sized segments and the polar stereographic into 3. Enlarged positive 
prints 24x30 inch were made of each segment which were used for a 
later mapping project. The digital mosasaics were used for detailed 
investigations of areas of interest. The final scales of the 
photographic mosaics were 1:630,000 for the Mercator and 1:310,000 for 
the polar stereographic. 
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