
















SCLK File: 



Determine the fractional part of MET seconds: 
Convert UT to ET 
Find the interval for the ET in the SCLK file 
(ET = 0 corresponds to epoch of J2000) 
Delta ET = ET – Seconds at start of interval 
Delta Ticks = Delta ET / Rate at start of interval 
Add Delta Ticks to Ticks at the start of interval 
Spacecraft seconds = Ticks / 65536 (nominal rate) 
Subtract the Offset 
Add the NGSLR-to-LRO range 
Take the modulus with 1 / 28 second 



99.9% are within 
5 +/- 1 msec. 



99% are within  
5.0 +/- 0.1 millisecond 









•  Simulated an LRO pass 

•  Used NASA Flight Dynamics Facility predictions 

•  Acquired images of Moon with NGSLR camera 

•  Marked telescope pointing on the NGSLR images 

•  Compared telescope pointing with: 
 STK image data provided by FDF 
 Lunar coordinates generated by a SPICE program 





•  SPICE Kernels: 
 NGSLR position, custom generated kernel 
 Earth and Moon positions, DE421 
 LRO position, special orbit kernel from FDF 
 Lunar ‘Mean Earth’ reference frame 

•  Point-ahead correction (SPICE: XCN+S) 
 Transmission 
 Converged Newtonian light time correction  
 Stellar aberration 

•  Plotted lunar coordinates 
 USGS airbrushed shaded relief map 
 Warped to ULCN2005  







•  NGSLR versus SPICE  2.4 arc s (rms) 

•  Largest difference ~4 arc s 

•  NGSLR versus STK  3.2 arc s (rms) 

•  Largest difference ~5 arc s 




