SSDL GROUND STATION
SATELLITE TRACKING PROCEDURE

2/9/08

There are 6 main steps to tracking a pass:

1) Check predictions for the next available pass.

2) Schedule the pass.  This is done on the Mercury ground station software so that the antennas will automatically track the satellite
3) Pre-point the antenna (optional)
4) Start SatTrack.  This software will tell you information about the satellites location and show its position on a map.
5) Update the Keplerian two-line elements (TLE’s) (optional)
6) Open a packet watch window
PART 1:  CHECK PREDICTIONS FOR NEXT PASS
1. If you are in the Ground Station Room 266, Use the workstation on the left and go to http://10.1.1.125/predictions/
2. Alternate address:  http://gs.stanford.edu/predictions/
Note:  gs is an alias for ssdl-minotaur

3. Click on Quakesat (or the satellite of your choice)

4. This will tell you the time, duration, and az/el parameters of each pass.
5. Choose a pass to track and listen to.

PART 2:  SCHEDULE THE PASS IN MERCURY

1. Using the workstation on the left, go to http://10.1.1.125/mecury-1.2.0/main.php.
2. Alternate address: http://ssdl-minotaur.stanford.edu/mercury-1.2.0/main.php
3. Sign in (click the link in the upper right corner)

login: gsteam

pass: 
4. Click Schedule (under Main Menu on the left)
5. Select Satellite from the pull-down list
6. Select Pipeline (typically Durand-9600)
7. Select User Data Port Type (TCP, until we get SSL working)
8. Click ‘Start Session’.  After a few moments, a red ACTIVE session should appear at the bottom of the sessions list.  This session will last for 1 hour
9. Go to your session, and click ‘view’ to see details.
10. If you get error messages, try waiting a few seconds and clicking refresh.

11. NOTE: you will have to click 'refresh' to get the latest data... it does not update automatically
PART 3: PREPOINT THE ANTENNA (Optional)  
1. To pre-point your antenna, go to the mercury site

2. In the lower right corner there is a box for ‘Antenna State’

3. Disable automatic antenna control

4. Type in your desired Az and El angles and click ‘Set Antenna’.  Choose the Az angle at ‘AOS’ (Acquisition of signal) from the predictions website, and choose a low (<5 deg) elevation angle.

5. Enable automatic antenna control.  This will allow Mercury and the Antennas to automatically track the satellite.

PART 4: START SATTRACK

1. Open a new terminal window

2. >> sattrack –g

3. A series of questions will appear in the terminal

4. Type your ground station choice, or hit ‘Enter’ to select the default (Palo Alto)

5. Type your satellite (Quakesat or other, see Appendix A for a list)
6. Enter the Keplerian TLE’s.  If you don’t have these, hit enter to accept the default.  The program will tell you how old the elements are.
7. There are several choices next.  Select D for Display

8. Select S for single
NOTES:
· Sattrack documentation can be found in /usr/ssdl/src/SatTrack/doc
· If you start sattrack without –g, type g when you’re in the display screen, and the map will open in a new window.

· Alternate Sattrack choices for step 7:

· Display:  show the map of the world and the predicts

· Prediction: (takes you to more choices)

· Re-start:  This takes you back to the ground station selection

· Quit:  This returns you to the command prompt

· Alternate Sattrack choices for step 8:

· Single: The quakesat tracking display will be shown in the terminal window.
· Multiple: you'll get to type in more s/c names.  The display will be a table of satellites, countdown to next AOS, next AOS/LOS, duration of Pass, Visib, Azi, Ele, & Range

PART 5: UPDATE THE KEPLERIAN ELEMENTS (Optional)
This part is done automatically, but is included here for completeness.

Sattrack reads the NORAD/NASA two-line Keplerian element (TLE) sets  directly.  They are stored in the file tlex.dat in the following form:
QUAKESAT                

1 27845U 03031F   08039.09298545  .00000080  00000-0  57974-4 0  2127

2 27845  98.7235  48.5311 0009405 144.1405 216.0401 14.20170592238896

1. Open a new terminal window

2. >> cd /usr/ssdl/src/SatTrack/tle

3. Go to http://www.amsat.org/amsat-new/tools/keps.php
4. Choose where to get your TLEs.  Some options:

a. Click on the Bare NASA 2-line format elements
b. Go to CelesTrack.  You can get elements for specific types of spacecraft, including educational and cubesats

c. Spacetrack (login required)

5. Save the file in the SatTrack/tle directory as tle.dat

6. >> maketlex

This program will concatenate files with Kep elements and filter out duplicate entries.  The output is one file named ‘tlex.dat’
7. Alternatively, you can just cut and past the Kep elements of interest into your SatTrack terminal.

PART 6:  PACKET WATCH

1. Open a new terminal window

2. >> telnet 10.1.1.125 13700
3. Hit ‘Enter’.  This will send a brief transmission.  If you have a connection, you’ll see something like this:

1:fm KF6RFX to CQ ctl UI^ pid F0

1:fm KF6RFX to CQ ctl UI^ pid F0

4. If the ground station hears a beacon that is strong enough, you’ll see a bunch of figures and symbols on the screen, starting with ‘QuakeSat’ and a timestamp
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5. To Decode packets…..   (this is a work in progress)
There is a German Decoder tool at http://www.dk3wn.info/software.shtml
If you paste the web address into google, you can choose to see a translation.

You can download the tool from the website.  The translated description is as follows:

Simple tool for decoding the PACSAT (AO-16) telemetry and show the telemetry values. 

For the evaluation is a KISS file with the telemetry data received 9k6. This file can be done with WISP or another terminal program (assuming that the TNC is located in KISS mode) can be generated. 

All 34 channels will be converted and can be used individually in a bar graph display. The time is according to the data from the satellites with converted (Jiffies - the CPU ticks since the last reset on OBC). 

I’m not sure exactly how this tool works, or what platforms it runs on.  Jamie suggested that “we might be able to add a network interface to his code.  We could do this in software as well with a 2 port serial port adapter as well.  Ask me, and I can tell you how.”

Additional note:  - Mercury has a program "connect.pl" which is telnet-like and also logs all the data during the connection.  You can the log file into the German decoder.
Appendix A:  Operational and Semi-Operational Satellites

Source: http://www.amsat.org/amsat-new/satellites/status.php
Last updated 2/9/08

	Name
	Full Name
	Notes

	CAPE-1
	CAPE-1
	

	LIBERTAD-1
	LIBERTAD-1
	

	GeneSat-1
	GeneSat-1
	

	HO-59
	HITSat
	

	CO-56
	Cute-1.7
	

	CO-58
	CubeSat XI-V (Tokyo)
	

	VO-52
	HAMSAT
	

	AO-51
	ECHO
	AO-51 Schedule

	RS-22
	Mozhayets 4
	

	CO-57
	CubeSat XI-IV (Tokyo)
	

	CO-55
	Cute-1
	

	SO-50
	SaudiSat 1C
	

	NO-44
	PCSat
	

	ARISS
	Ariss
	

	SO-33
	SEDSat
	

	GO-32
	Gurwin II
	GO-32 Site

	FO-29
	Fuji-OSCAR 29 (JAS 2)
	

	PO-28
	PoSat
	

	IO-26
	Italy-OSCAR-26
	

	AO-27  
	EYESat
	AO-27 Website

	LO-19
	LUSAT-OSCAR 19
	

	AO-16
	PacSat
	

	UO-11
	Oscar 11
	

	AO-10
	Oscar 10
	

	AO-7
	Oscar 7
	AO-7 Log and Resource Site


         
