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Abstract

The purpose of this paper is to give a brief preliminary overview about the satellite tracking capabilities within DIGI_NED. It will briefly describe the DIGI_NED software, its capabilities, and how it can be used to track satellites on APRS.

Introduction to DIGI_NED

What is DIGI_NED?

DIGI_NED is a rule-based digipeater, developed and maintained by Henk de Groot, PE1DNN. The owner of the digipeater has full control over the behavior and functions of the digipeater by defining the rules of operation. Its behavior and functionality is fully controlled by an initialization (*.ini) file. This file contains rules that describe how the digipeater acts on certain situations. An example of such a rule is:

digipeat: 1 relay 2

This rule will tell DIGI_NED that any frame arriving through port 1, whose next digi due in its  path is named RELAY,  needs to be send to port 2. This rule could be used for a one-way crossband digipeater, for instance.

The following frame, received from port 1:

KG4ECV > APRS via RELAY, WIDE

Will be digipeated (relayed) to port 2 as:

KG4ECV > APRS via KG4ECV-10*, WIDE

Another example of a rule is:

block: N0CALL,NOCALL,MYCALL

This rule tells DIGI_NED to block certain (illegal) call signs from being digipeated.

On what platforms does DIGI_NED run?

DIGI_NED currently runs on DOS and Linux platforms. However, the source code of DIGI_NED is published under GPL (GNU Public License). This means that DIGI_NED can be ported to any platform if one would want to do so. Publishing under GPL also ensures that a digi owner has full access to the source code in the event the original author decides not to support the software anymore. Also, having access to the source code enables one to change the functionality of the digipeater, make additions or to fix bugs.

Capabilities of DIGI_NED

The capabilities of DIGI_NED expand with every new release. The following functions are currently available:

- Intelligent digipeater (including selective and corrective digipeating)

- Tiny Web Page server

- DX reporting

- Logging

- Telemetry

- Remote control

- And very soon, Satellite Tracking

More information on DIGI_NED

More information on DIGI_NED can be obtained at:

http://www.qsl.net/digi_ned

Satellite Tracking with DIGI_NED

Objectives

The objective of the Satellite Tracking module in DIGI_NED is to give APRS users a tool to track satellites on APRS without having to invest time and/or money in satellite tracking software. APRS users can use their APRS client software to obtain satellite-tracking information. The only requirement on the client side is that the APRS client must be able to send regular APRS messages. 

To minimize channel load, this module has been implemented in such a way that tracking is only done on demand. No bandwidth is wasted by loading the channel with information that no one requested. 

The software is designed so that the tracking module can be excluded from DIGI_NED in order to minimize the size of the executable in case this functionality is not desired and/or if the size of the executable is of concern.

General 

The tracking module has three main functions. These are, Satellite Inquiry, Satellite Tracking and Updating of the Satellite Information Database.

Satellite Inquiry 

An APRS user can inquire DIGI_NED for information about a particular satellite by sending a message query to DIGINED. The satellite-tracking module in DIGI_NED uses the 4 position Amsat designator to specify satellites (i.e. Sunsat is so35). Such a query could look like:

sat ao40

Upon reception of this message, DIGI_NED will send back a message informing the user whether or not the satellite is in range, and an object containing information about the satellite. This object will be displayed by the APRS client software on a map. The status text of the object will contain AOS (Acquisition Of Signal) information if the satellite is not in range. For example: 

AOS@2-3 12:00 LOC

This means that the next pass will be as 12 noon on February third, local time. The time can also be indicated in UTC, and is configurable by the digi owner. If the satellite is in range, the status text will contain information necessary to track the satellite. For example:

U145.823 7D435.398 1 E71 A123 MB

This status text informs the user of the doppler-corrected uplink and downlink frequencies (U145.823 D435.398), the elevation angle (E71), the azimuth (A123) and in which mode the satellite is operating (MB, Mode B). The extra 7 and 1 in the status text are for display purposes only on a Kenwood TH-D7A(G)/E. This allows for display of elevation and azimuth together on the first screen of the object information display on this particular radio.

In case the satellite does not exist or if the query is not correctly formulated, DIGI_NED will send an appropriate error message back to the APRS user.

Satellite Tracking
Tracking is actually very similar to Satellite Inquiry. An example of a tracking query is:

trk ao40

The main difference between inquiry and tracking is that after sending the initial in range/out of range message and initial object, DIGI_NED will be put in tracking mode. This means that DIGI_NED will continuously transmit objects with updated satellite information up to a maximum allowed time set by the digi owner. The interval between the transmission of objects depends on whether or not the satellite is in range. If the satellite is out of range, an object is only transmitted every 15 minutes. As soon as the satellite comes in range DIGI_NED will transmit a new object every minute. When the satellite disappears below the horizon again, DIGI_NED will resume transmitting objects at the long interval. These intervals can be configured by the digi owner. 

The information in the status text of the object changes dynamically also. While the satellite is out of range it will contain AOS information, and tracking information when the satellite is in range.

Updating Satellite Information

In order for Satellite Inquiry and Satellite Tracking to be meaningful, the satellite database containing the keppler elements of each satellite needs to stay current. To update the satellite database, one can put a NASA Two Line Element (TLE) file in a specified directory on the DIGI_NED computer (remotely if necessary) and then send the update command to DIGI_NED. This command is:

utle

This stands for Update Two Line Element. Once this command is issued, DIGI_NED will read the TLE and extracts the information needed to update its satellite information database. This TLE file can be obtained from AMSAT at:

http://www.amsat.org/amsat/ftp/keps/current/nasa.all

This command can only be issued by the digi owner and the file names and directories can be specified in the DIGI_NED configuration file.

Currently available satellites on DIGI_NED

The following satellites and spacecrafts are currently in the satellite information database:

OSCAR-10
AO10

OSCAR-11
UO11

OSCAR-14
UO14

PACSAT
AO16

WEBERSAT
WO18

LUSAT

LO19

OSCAR-20
FO20

OSCAR-22
UO22

OSCAR-23
KO23

OSCAR-25
KO25

ITAMSAT
IO26

OSCAR-27
AO27

OSCAR-29
FO29

OSCAR-36
UO36

TECHSAT
GO32

TMSAT
TO31

SEDSAT-1
SO33

RS-12/13
RS12

RS-15

RS15

AO-40

AO40

SAUDI-1A
SO41

SAUDI-1B
SO42

MIR

MIR_

ISS

ISS_

The underscores are necessary when the designator is only 3 characters long. DIGI_NED expects a 4-letter designator.

Conclusion

The Satellite Tracking module in DIGI_NED enables APRS users to track satellites on demand using their APRS client software. Just like any other function within DIGI_NED, this module is highly configurable by the digi owner to meet the local needs. Because of the chosen method of on demand delivery of information we keep the channel load at a minimum.

Comments and suggestions
If you have any comments or suggestions you would like to share with me, please don't hesitate to send me an email at: kg4ecv@amsat.org

