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ABSTRACT 

I 
I 

Values o f  t he  d i f fe rences between the  USNO Master Clock (MC) and GPS and 
I Space Veh ic le  t ime obta ined from hor izon t o  hor izon t r a c k i n g  o f  a s a t e l l i t e  a re  

examined i n  o rder  t o  d iscover  t h e  ex is tence o f  systematic e f f e c t s .  D i f fe rences 
between t h e  t ransmi t ted  s a t e l l i t e  ephemeris and a batch-processed ephemeris 
w i l l  be compared w i t h  the  t ime t r a n s f e r  data t o  see i f  c o r r e l a t i o n s  e x i s t .  I n  
add i t i on ,  sirnul taneous comnon-view t ime- t rans fe r  data w i  11 be inspected fo r  
systematic e f f e c t s .  
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QUESTIONS AND ANSWERS 

PROFESSOR ALLEY, U n i v e r s i t y  o f  Maryland 

Where w i l l  t h e  new s t a t i o n s  be? 

MR. W. J. KLEPCZYNSKI, U.S. Naval Observatory 

I d o n ' t  know exac t l y  where they are  going t o  be. I saw a l i s t  o f  about 
10 o r  12 d i s t r i b u t e d  geographical ly  throughout the  world, b u t  d o n ' t  ask 
me f o r  an exact l o c a t i o n  r i g h t  now. 

MR. R. 3 .  MCCONAHY, JHUIAPL 

I n  t h e  SATRAK system we have had a considerable amount of experience w i t h  
the  GPS ephemerides, and we do use t he  Dahlgren batch f i t  ephemerides f o r  
our  processing and we can confirm what you have observed here. However, 
t h e  b i g  e f f e c t  i s  t he  upload time, t h a t  i s ,  the  t ime from the  i n j e c t i o n  
of t he  message i n t o  the  s a t e l l i t e  t o  the  t ime i n  which you read i t  out .  
They a c t u a l l y  take t h e i r  Kalman f i l t e r  and make a p r e d i c t i o n  over about 
a 26-hour span, and t h i s  i s  then uploaded i n t o  the  s a t e l l i t e  and read 
o u t  from t h e  memory o f  the  s a t e l l i t e  i n t o  the  nav igat ion  message every 
hour, and t h a t  i s  what you are  seeing, so what i t  does i s  degrade w i t h  
t ime. I f  you would look  a t  t h i s  r a t h e r  c lose t o  an upload time, I t h i n k  
you would see q u i t e  d i f f e r e n t  cha rac te r i s t i cs .  

The o the r  t h i n g  i s  t h a t  Dahlgren can produce f o r  you a f i t  no t  on l y  
t o  t h e  ephemeris b u t  t o  the  clock. I n  o ther  words, they can produce 
a j o i n t  fit t o  both t h e  c lock  coe f f i c i en ts  and the  ephemeris, and I 
t h i n k  i f  you would use t h a t  you would see even l e s s  d ispers ion,  probably, 
then you saw i n  your own p lo ts .  

Thank you. 

MR. W. J. KLEPCZYNSKI: 

Well, one o f  t h e  aspects t h a t  we are i n te res ted  i n  i s  us ing GPS as a 
r e a l  t ime d i s t r i b u t i o n  system. 

MR. MCCONAHY: 

Yes, I understand tha t ,  bu t  i n  order  t o  analyze exac t l y  the  way the  
ephemeris en ters  i n t o  your e r r o r s  and cor rec t ions ,  I thought t h a t  -- 

MR. KLEPCZYNSKI : 

Okay, okay. 



MR. R. CRUTCHFIELD, I B M  Corporat ion 

We have the  con t rac t  f o r  t he  GPS c o n t r o l  segment. One gentlemen asked 
the  quest ion where t h e  new moni tor  s t a t i o n  s i t e s  are  going t o  be: Diego 
Garcia, Kwajalein, Hawaii, Colorado Springs, and Ascension. 

I wanted t o  make another p o i n t  on your  f i r s t  s l i d e ,  where you men- 
t i o n e d  t h a t  by January 15 th  1983 they are going t o  change t o  the  new 
NAV method. Ac tua l ly ,  our p lan  i s  on December 28th t o  remove the  long-  
term b ias  and d r i f t  from t h e  c lock  t h a t  you saw, a l l  the char ts  had b ias  
and d r i f t  on them, b u t  by January 15, you ' re  r i g h t ,  t h a t ' s  when we w i l l  
go t o  the  new NAV method. 

Now one o the r  quest ion I wanted t o  ask you; I f i n d  your  r e s u l t s  
q u i t e  i n t e r e s t i n g ,  d i d  you look  a t  mu l t i pa th  as a poss ib le  problem? 

MR. KLEPCZYNSKI: 

No. 

MR. CRUTCHFIELD: 

We no t i ced  w i t h  the  r e c e i v e r  we had i n  Gaithersburg t h a t  m u l t i p a t h  would 
g i v e  you a q u i t e  repeatable pseudo-range e r r o r  every day, i t  w i  11 look 
the same every day. 

MR. KLEPCZYNSKI : 

Yes. Okay, b u t  t he  comparison between the  two ephemerides doesn ' t  depend 
on t h a t .  

MR. CRUTCHFIELD: 

Yes, I agree. That seems t o  r u l e  t h a t  out. 




