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A t  t h i s  t i m e ,  c o n t r o l  on t h e  Moon i s  composed of a number of independent 
r e g i o n a l  networks, These networks f r equen t ly  have d i f f e r e n t  o r i g i n s  but  
never  have common t i e s ,  even i n  overlapping areas, The o b j e c t i v e  of t h e  
u n i f i e d  network program i s  t o  t i e  t h e  r e g i o n a l  networks i n t o  a s i n g l e  con- 
s i s t e n t  planetwide c o n t r o l  network, The p lan  is  t o  start wi th  t h e  b e s t  
def ined  r eg ions ,  c r e a t e  common t i e s  wi th  neighboring d a t a  sets, and then 
expand i n t o  poor ly  de f ined  regions.  

The most a c c u r a t e l y  de f ined  p o i n t s  on t h e  Moon are l o c a t i o n s  of t h e  laser 
ranging r e t r o r e f  l e c t o r s  (Fer rar i  e t  a l e ,  1980) and t h e  VLBI measurements 
of t h e  l o c a t i o n s  of t h e  Apollo 15,  16, and 17 ATSEP s t a t i o n s  (King et al., 
1976). Recent va lues  f o r  t h e  coo rd ina t e s  of t h e  r e t r o r e f l e c t o r s , h a v e  been 
rece ived  from W i l l i a m s  and Dickey, 1986. The accuracy of t hese  l o c a t i o n s  is  
about  30 m and t h e i r  l o c a t i o n s  are used t o  d e f i n e  t h e  center-of-mass and, 
hence, t h e  o r i g i n  of t h e  u n i f i e d  l u n a r  coordinate  system. The coord ina t e s  
of t h e  r e t r o r e f  l e c t o r s  a r e  given i n  both  p r i n c i p a l  ax3s and mean Ear th /Polar  
axis systems, Mean E a r t h / ~ o l a r  axis coord ina tes  have been recommended by 
t h e  IAU mavies  e t  al. ,  1980) f o r  t h e  moon. The d i f f e r e n c e  i n  t h e  coordi-  
n a t e s  i s  important ,  more than 600 m in l a t i t u d e  and longi tude ,  

The Apollo 15 ,  1 6  and 17  ALSEP s t a t i o n s  have been i d e n t i f i e d  on Apollo 
panoramic photography and t h e i r  l o c a t i o n s  t r a n s f e r r e d  t o  Apollo mapping 
frames. Thus, t h e i r  coord ina tes  are a v a i l a b l e  in t h e  c o n t r o l  network com- 
pu ta t ions ,  

Three c o n t r o l  networks have been computed based on t h e  Apollo mapping pic-  
t u r e s .  They are t h e  DMA/Al5 system (Schimerman, 1976),  t h e  NOS/USGS system 
(Doyle e t  al., 1977) , and t h e  DMAl603 system @MAC Contract  Report,  1981). 
The DMA/A15 system contained 1284 p i c t u r e s  and 9940 po in t s ,  t h e  NOS/USGS 
system contained 1244 p i c t u r e s  and 5324 po in t s ,  and t h e  ~ ~ 1 6 0 3  system 
contained 603 p i c t u r e s  and 5346 poin ts .  The coord ina tes  of p o i n t s  i n  one 
system can b e  t r a n s f e r r e d  t o  another  system by i n t e r p o l a t i o n  between nearby 
common poin ts .  Thus t h e  coord ina tes  of t h e  t h r e e  ALSEP s t a t i o n s  which are 
a v a i l a b l e  i n  DMA/AlS coord ina tes ,  a r e  t r a n s f e r r e d  t o  NOS/USGS and D@J603 
coord ina tes ,  The coord ina tes  are based on p i c t u r e  measurements and t h e  
photogrammetic s o l u t i o n s  and can then  be compared t o  t h e  coord ina tes  der ived  
by King e t  a l e ,  1976 and F e r r a r i  e t  a l . ,  1980. 

In  o rde r  f o r  t h e  c o n t r o l  network t o  have t h e  same o r i g i n  and mean Ear th /  
Po la r  axis coord ina te  system def ined  by F e r r a r i  e t  al., 1980, t h e  coordi- 
n a t e s  of t h e  ALSEP s t a t i o n s  should be  i d e n t i c a l .  The RMS of t h e  t r u e  
d i s t a n c e  between corresponding ALSEP p o i n t s  i s  333 m f o r  t h e  DMA/A15, 
2110 m f o r  NOS/USGS, and 308 m f o r  ~MA/603. Transformations pe rmi t t i ng  
t r a n s l a t i o n ,  r o t a t i o n ,  and s c a l e  (7 parameters) have been computed f o r  
each c o n t r o l  system t o  minimize t h e  d i s t a n c e s  between t h e s e  corresponding 
po in t s ,  The RMS of t h e  r e s i d u a l s  a f t e r  t h e  t ransformat ions  i s  73 m f o r  
DMAlA15, 76 m f o r  NOS/USGS, and 58 m f o r  DMA/603. Af t e r  t h e  t ransformation,  
t h e  coo rd ina t e s  of p o i n t s  in a l l  t h r e e  systems a r e  q u i t e  s i m i l a r ,  The DM1603 
transformed system w a s  s e l e c t e d  a s  t h e  prefer red  system and c a l l e d  DMA/603 MOD. 



Many control  networks have been computed based on pic tures  of the  Moon 
taken through telescopes; these cover the Earth-facing region. Probably 
t h e  most ca re fu l ly  prepared network i s  tha t  published by Meyer, 1980, 
This is t h e  one incorporated i n to  the  present program, 130 points common 
t o   eyer's and the  Apollo networks were selected and transformation param- 
e t e r s  computed t o  s h i f t    eyer's coordinates t o  t he  ~MA/603 MOD qetwork. 
The RMS of t h e  res idua l s  of t h i s  transformation is  808 me The mean s h i f t  
of t h e  coordinates was 3-352 m, with a maximum of 2336 m and a minimum of 
803 me A l l  1088 points  from   eyer" network were transformed to  t h e  
DMA/603 MOD system. The mean s h i f t  of the  coordinates of a l l  of t h e  points 
w a s  1390 m with a maximum of 2603 m and a m i n i m u m  of 493 m. 
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