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Why the Ephemeris Tool for tracking the Artemis II Spacecraft

● The Current System 1 software does not currently provide the operator a 
method for tracking Deep Space Objects automatically.


● When the System 1 team became aware of the JPL Horizons website it 
was determine that we could rapidly create a tool that would provide 
manual pointing data for the operator.


● The Ephemeris Tool was created to read ephemeris data outputted from 
the JPL Horizons Website. With this data, the Ephemeris Tool could 
prompt the operator to cut and paste position data from the tool into the 
System 1 Automatic Tracking display at the appropriate time for tracking 
the Artemis II spacecraft.


● We hoped to complete the tool prior to the February launch dates.  It is 
now ready for the March launch dates.
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JPL Horizons 

Web Application

• Go to the NASA JPL Horizons Web App site in your browser:


• https://ssd.jpl.nasa.gov/horizons/app.html#/


• When you show Horizons in your web browser you can use the Edit 
buttons to adjust the Settings (as shown below) which are saved in your 
browser data. Later you may need to update only the Time Specification 
values for each period of interest. The Save/Load Settings button can be 
used to save and load named sets of Settings to your browser data.


• Press Generate Ephemeris and Download Results to generate and 
download a "horizons_results.txt" ephemeris file to your Downloads 
directory. The file name may have a version number in parentheses.
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JPL Horizons Setup 
(1 Type: Observer Table)

!4



2 Target Body

(Artemis II after launch)
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3 Observer Location

(Haswell 60-foot dish)
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4 Time Specification

(use half the desired Step size)
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5 Table Settings
• Observer Table Settings:


• Option 1 Astrometric RA & DEC must be checked.


• Option 4 Apparent AZ & EL should be checked for the Ephemeris Tool 
Elevation data.


• Additional Table Settings:


• Angle Format must be set to decimal degrees.


• Do not use the Cutoff settings, they may cause tool errors.


• Press Use Specified Settings to save changes in your browser data.
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Observer Table Settings
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Additional Table Settings
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System 1 Ephemeris Tool
• Run the standalone Ephemeris Tool by double-clicking the screen 

icon.


• The tool initially displays a File Chooser that starts in the operator's 
Downloads directory to select the desired Horizons results file for 
tracking.


• The tool main display shows a list of ephemeris RA/DEC positions 
and elevations (degrees) above the horizon. The next position to be 
commanded is highlighted and shown in the RA, DEC fields at the 
bottom. The Paste RA/DEC field is a countdown to the RA/DEC 
command time, explained below. Click the left mouse button on 
the list anywhere to find the current highlighted row after scrolling.
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System 1 Ephemeris Tool 
File Chooser
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System 1 Ephemeris Tool
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System 1 AstroGuide 
Coordinate Converter

• Start the System 1 software and AstroGuide as usual. From 
the  AstroGuide Window menu select Coordinate Converter 
and Automatic Tracking.


• The displayed Ephemeris Tool RA and DEC values must be 
copied (with Control-C) and pasted (with Control-V) separately 
to the Coordinate Converter RA (degrees) and DEC (degrees) 
fields each time well before the Ephemeris Tool Paste 
countdown reaches zero.  


• Press Convert (to update the HMS/DMS values needed for 
the mount) and press Copy RA/DEC.
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System 1 AstroGuide 
Coordinate Converter
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System 1 AstroGuide 
Automatic Tracking

• When the Ephemeris Tool Paste RA/DEC in (MM:SS) countdown 
field is near zero press Stop Tracking, Paste RA/DEC and Start 
Slewing.  The Tool countdown field turns yellow the last two 
minutes to help alert the operator.


• Optionally, the Coordinate Converter Set Selected Position 
button will display an X symbol at the commanded RA/DEC on 
AstroGuide and should be pressed every time the RA/DEC is 
pasted into the Automatic Tracking window. 


• Repeat the process for each ephemeris RA/DEC position to 
continue tracking.
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System 1 AstroGuide 
Automatic Tracking
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System 1 Ephemeris Tool 
Operation Summary

• JPL Horizons Web App  (https://ssd.jpl.nasa.gov/horizons/app.html#/)

1. If needed, check Settings, press Generate Ephemeris, Download Results


• System 1 Ephemeris Tool

2. Choose the appropriate generated Horizons results file

3. Copy the Right Ascension value using left mouse button and Control-C

5. Copy the Declination value using left mouse button and Control-C


• System 1 Software

4. Paste to RA (degrees) in Coordinate Converter using mouse and Control-V

6. Paste to DEC (degrees) in Coordinate Converter using mouse and Control-V

7. Press Convert, Copy RA/DEC in Coordinate Converter

8. When Tool countdown is zero, in Automatic Tracking press Stop Tracking, 
Paste RA/DEC, Start Slewing

9. Go to 3, repeat until done
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