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GNSS	
  Ac4on	
  from	
  the	
  GNSS	
  
Study	
  Group	
  	
  	
  

–  Recommend	
  an	
  opera4onal	
  strategy	
  for	
  expanded	
  SLR	
  
tracking	
  of	
  the	
  GNSS	
  constella4ons	
  taking	
  into	
  
account	
  the	
  GLONASS,	
  GGOS,	
  and	
  ILRS	
  requirements	
  
and	
  constraints,	
  and	
  the	
  issues	
  delineated	
  in	
  the	
  note	
  
from	
  the	
  April	
  8,	
  2013	
  mee4ng	
  (see	
  Aaachment	
  3);	
  

–  Evaluate	
  the	
  network	
  performance	
  based	
  on	
  data	
  
already	
  acquired	
  and	
  new	
  data	
  flowing	
  from	
  the	
  
implementa4on	
  of	
  expanded	
  strategies,	
  including	
  the	
  
informal	
  campaign	
  with	
  expanded	
  GNSS	
  tracking	
  
which	
  has	
  been	
  underway	
  since	
  October	
  2013;	
  	
  



GNSS	
  Campaign	
  
August	
  1	
  –	
  September	
  30,	
  2014	
  

Campaign	
  organized	
  to	
  test	
  the	
  capability	
  of	
  the	
  ILRS	
  
network,	
  using	
  the	
  full	
  constella4on	
  of	
  GNSS	
  satellites	
  
with	
  retroreflectors,	
  invi4ng	
  all	
  sta4ons	
  to	
  par4cipate.	
  
Plan:	
  	
  	
  

•  The	
  sta4ons	
  should	
  make	
  their	
  best	
  effort	
  to	
  acquire	
  
three	
  sets	
  of	
  3	
  normal	
  points	
  distributed	
  over	
  that	
  
transit	
  of	
  the	
  satellite.	
  

•  The	
  sta4ons	
  should	
  try	
  to	
  cycle	
  through	
  all	
  of	
  the	
  GNSS	
  
satellites	
  on	
  the	
  updated	
  roster;	
  	
  

•  Those	
  sta4ons	
  with	
  high	
  repe44on	
  rate	
  lasers	
  should	
  
try	
  to	
  use	
  the	
  1000	
  FR/NP	
  recipe	
  to	
  improve	
  their	
  yield	
  
and	
  lessen	
  the	
  impact	
  on	
  other	
  missions;	
  



Number of Satellites by Category Tracked During the GNSS Tracking 
Campaign 

 (August 1 – September 30, 2014) By Station 



Number of Passes by Category Tracked During the GNSS Tracking 
Campaign 

 (August 1 – September 30, 2014) By Station 



Number of Points by Category Tracked During the GNSS Tracking 
Campaign (August 1 – September 30, 2014) By Station 



GNSS	
  Campaign	
  Results	
  

October	
  28,	
  2014	
   The	
  Interna4onal	
  Laser	
  Ranging	
  Service	
   7	
  

Yarragadee 

Mt. Stromlo 
Changchun 

Zimmerwald 

Matera 

Grasse 

Herstmonceux 
Altay 

Graz 
Wettzell Greenbelt 

Monument Peak 
Arkhyz 
Svetloe 

Komsomolsk 
Brasilia 

Baikonur 
Hartebeesthoek Zelenchukskaya 

Shanghai 
McDonald 

San Juan Tahiti Badary Potsdam 
Simeiz Daejon Simosato, Katzively, Bejing 

0 

200 

400 

600 

800 

1,000 

1,200 

1,400 

1,600 

0 5 10 15 20 25 30 35 40 

N
um

be
r o

f P
as

s 
Se

gm
en

ts
 

Number of Satellites 

N=3	
  

N=2	
  

N=1	
  

N	
  =	
  No.	
  GNSS	
  passes/no.	
  satellites/no.	
  weeks	
  

N=4	
  



Number	
  of	
  Satellites	
  Tracking	
  During	
  the	
  
August	
  –	
  September	
  Period	
  



Number	
  of	
  Passes	
  Acquired	
  	
  During	
  the	
  
August	
  –	
  September	
  Period	
  



Number	
  of	
  NP’s	
  Acquired	
  	
  During	
  the	
  August	
  –	
  
September	
  Period	
  



No.	
  pts	
  	
  on	
  the	
  lower	
  arc	
  
of	
  the	
  orbit	
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RadioAstron	
  
•  The	
  RadioAstron	
  project	
  (the	
  Spectr-­‐R	
  project)	
  is	
  an	
  interna4onal	
  

collabora4ve	
  mission	
  to	
  launch	
  a	
  free	
  flying	
  satellite	
  carrying	
  a	
  10-­‐
meter	
  radio	
  telescope	
  in	
  high	
  apogee	
  (~350,000	
  km)	
  orbit	
  around	
  the	
  
Earth.	
  The	
  aim	
  of	
  the	
  mission	
  is	
  to	
  use	
  the	
  space	
  telescope	
  to	
  conduct	
  
interferometer	
  observa4ons	
  in	
  conjunc4on	
  with	
  the	
  global	
  ground	
  
radio	
  telescope	
  network	
  in	
  order	
  to	
  obtain	
  images,	
  coordinates,	
  
mo4ons	
  and	
  evolu4on	
  of	
  angular	
  structure	
  of	
  different	
  radio	
  emilng	
  
objects	
  in	
  the	
  Universe	
  with	
  the	
  extraordinary	
  high	
  angular	
  resolu4on.	
  	
  

•  Russian	
  Radio	
  Astronomy	
  Satellite	
  
•  Al4tude:	
  500	
  to	
  350,000	
  km	
  
•  Success	
  –	
  Only	
  a	
  few	
  passes	
  from	
  Grasse	
  	
  



Next	
  Step	
  with	
  GNSS	
  

•  Cut	
  back	
  on	
  the	
  GNSS	
  Tracking	
  Constella4on	
  
and	
  try	
  to	
  expand	
  satellite	
  data	
  yield	
  

•  Discussing	
  this	
  now	
  with	
  the	
  customers	
  




