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The Naval Research Laboratory's Deep Space Program Science Experiment 
(DSPSE), more universally known as the NRL Clementine Program, has 

recently completed delivery of the Clementine data set to the 
NASA Planetary Data System (PDS) image data node at the US Geological 
Survey (USGS) at Flagstaff, Arizona. This completes NRL's formal 
involvement with the Clementine d.atEL 

Data delivery was in the form of 89 compact discs (CD - ROM) containing 
approximately 1.9 million images and laser altimetry data, and one 8-mm 
tape containing ancillary data required for interpretation and analysis 
of the image and altimetry data. All discs were written using standard 
PDS formats. Image data is contained on 88 CD - ROMs, of which 69 hold 
images obtained during systematic imaging of the entire lunar surface, 
16 hold images obtained from lunar orbit before and after the period 
of systematic imaging, and 3 hold images obtained while Clementine 
was in cislunar phasing loops. The laser altimetry data is contained on 
1 CD - ROM. 

Ancillary data has been delivered on 8-mm tape because USGS plans to add 
information generated by the NASA Science Team and PDS/JPL before it is 
written onto CD - ROMs. It is estimated that the ancillary data set 
will fit 10 CD - ROMs. The ancillary data provided by NRL includes the 
following: 

1. Clementine documentation requested by the NASA Science Team: 
Mission Require1nents Document, Experiment Manifest, Experiment 
Description, selected sections from the critical design review, and 
Earth Observations Procedures. 

2. Corrected timelines for every lunar orbit and for selected 
activities during the cislunar phasing loops. 

3. Operations logs from the Sensor Analysis, Software Engineering, 
and Science Mis�ion Operations Planning (SMOP) consoles. 

4. Camera sequence table which identifies and describes all 
imaging sequences used for the cameras and the laser altimeter. 

5. Ground calibration data collected while the cameras were at 
NRL for integration. 



6. Index providing header information for every image included 
in the delivered data set. (Every image in the delivered data set has 
an attached header providing essential information requested by the 
NASA Science Team.) 

7. Quaternion list providing complete orientation history of the 
spacecraft as a function of time with identification of source 
startracker camera. 

8. Files containing all SPICE kernels needed to calculate 
spacecraft-target geometry throughout the Clementine mission. 

9. Source code and executable code needed to view the delivered 
data using different hardware platforms. 

10. Low resolution global lunar map to provide a browsing survey 
capability for UV-/Vi.s �amera images. 

11. Errata section containing images recovered too late to be 
included with the primary image data set and corrections to 
documentation. 

The CD - ROMs containing the data have been delivered over several 
months to Eric Eliason, USGS, who is a member of the NASA Science 
Team. As Mr. Eliason received CD - ROMs, he sent them to other 
members of the NASA Science Team for verification of media integrity, 
proper PDS format, data quality, and data completeness. Based on 
interaction with Mr. Eliason, other members of the NASA Science 
Team, and representatives of. the PDS over these past several months, 
I believe the delivered Clementine data set is complete, usable, and 
essentially error-free. All members of the NRL Clementine team are 
proud of the data set we have delivered to NASA. 

The Clementine mission was exciting and challenging and we are happy 
to have participated in it. Interaction with the NASA Science Team 
was pleasant and simulating. We should do this again sometime! 

Donald M. Horan 
NRL Code 8111 

Chief Scientist and Director of Operation� 
NRL Clementine Program 
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