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predict — Tack and predict passes of satellites in Earth orbit

SYNOPSIS

predict [ -utle_update_sowe-t tlefile -q gthfile-s ]

DESCRIPTION

PREDICT is a multi-user satellite tracking and orbital prediction program written under the Linux operat-
ing system by John A. Magliacane, KD2BPREDICT tracks and predicts passes of satellites based on
the geographical location of the ground station, the current date and timevidegtuy the computer sys-
tem’s dock, and Keplerian orbital data for the satellites of interest to the ground station.

The operation oPREDICT is uncomplicated by desigrthe start-up screen of the program lists the pro-
gram’s main functions. Several tracking and orbital prediction modes aveilable, as well as seral utili-
ties to manage the prograwrbital database.

Orbital predictions are useful for determining in adlee when a satellite iggected to come within range
of a ground stationThey can also be used to look back tovpoeis passes to help to confirm or identify
past obsemtions.

PREDICT includes tvo orbital prediction modes to predictyapass abee a gound station (main menu
option[P]), or list only those passes that might be visible to a ground station through optical means (main
menu optio(V]). In either mode, the user is @&kto select a satellite of interest from a menu, and then
asled to enter the date and time (in UTC) at which prediction calculations should start.

The current date and time may be selected bgulteby entering nothing and hitting simply the ENTER
key when prompted to enter the starting date and time.

Otherwise, the starting date and time should be entered in the form:
DDMonYY HH:MM:SS

Entering the time is optionallf it is omitted, 00:00:00 is assumedfter the date and time is entered,
orbital calculations are started and prediction information is displayed on the screen.

Pressing the ENTERe), the Y key, or the space bar adwces the orbital predictions to a screen listing the
next available passesPressing thé key allows the currently displayed screen pluy ambsequent screens

to be logged to a x¢file in your current wrking directory The name gien to this file is the name of the
satellite plus atxt extension. Al slashes or spaces appearing in the satellite name are replaced by the
underscore (_) symbolThe logging feature may be toggled on anfdabBny time by pressing the key.

Exiting the orbital prediction mode by pressiNgor hitting theESCape ley will also close the log file.

The log file will be appended with additional information if additional predictions are conducted for the
same satellite with the logging feature turned on.

Selecting V] from PREDICT’s main menu will permit a ground station to only predict passes for satellites
that are potentially visible through optical measnce all other passes are filtered out in this mode, and
since some satellites mayvee arrive ove a gound station when optical wigng conditions are possible,

the program pnrades the option of breaking out of visual orbital prediction mode by pressiriESthape

key as aalculations are madeA prompt is displayed at the bottom of the screen to alert the user of this
option.

In either orbital prediction mode, predictions will not be attempted for satellites that \erise abwe
the ground statios’horizon, or for satellites in geostationary orbitsa satellite is in range at the starting
date and time specifieBREDICT will adjust the starting date back in time until the point GfSAso that
the prediction screen displays the first pass in its entirety from start to finish.
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In addition to predicting satellite passBREDICT allows satellites to be trael singly in real-time using
PREDICT's Single Satellite flacking Mode (main menu optidii]), or simultaneously as a group of 24
using the program’Multi-Satellite Tfacking Mode (main menu optigM]). The positions of the Sun and
Moon are also displayed when tracking satellites in real-time.

Selecting optiofT] from PREDICT’s main menu places the program in Single SatelliteKing Mode.
The user will be prompted to select the satellite of interest, after which a screen will appear and display
tracking positions for the satellite selected.

If a soundcard is present on your machine and the Single Satedliieiriy Mode is imoked with an upper
caseT rather than a wercasd, PREDICT will make periodic wice announcements stating the satedlite’
tracking coordinates in real-tim&nnouncements such as:

"ThisisPREDICT. Satelliteisat 56 degreesazimuth and 4 5 degrees elevation, and approaching.”

are made at inteals that are a function of oquickly the satellite is mang across the sk Announce-
ments can occur as frequently asrg 50 seconds for satellites inncearth orbits such as the International
Space Station (370 km), or as infrequently asye8 minutes for satellites inewy high orbits, such as the
GE-2 geostationary satellite (35780 knypice announcements are performed as background processes so
as not to interfere with tracking calculations as the announcements are Aratmincements can be
forced at ap time by pressing th& key in Sngle Satellite Tacking Mode (preided it was started with an
uppercasd).

Selecting[M] from PREDICT’s main menu places the program in a real-time multi-satellite tracking
mode. Inthis mode, all 24 satellites in the progrardatabase are traeld simultaneously along with the
positions of the Sun and MoofTracking data for the satellites is displayed i twlumns of 12 satellites
each. Aletter displayed to the right of the slant range indicates the sasediitdight and eclipse condi-
tions. Ifthe satellite is>xgperiencing an eclipse period, Anis displayed.If the satellite is in sunlight and

the ground station is under thevepof darkness, & is displayed to indicate the possibility that the satel-

lite is visible under the current conditions. If the satellite is in sunlight while conditions at the ground sta-
tion do not allav the satellite to be seenpais displayed.Satellites in range of the ground station are dis-
played inBOLD lettering. TheAOS dates and times for the xtethree satellites predicted to come into
range are displayed on the bottom of the screen between the tracking coordinates of the Sun and Moon.
Predictions are not made for satellites in geostationary orbits or for satelliteg soitalination and/or
altitude that thg can neer rise abee the horizon of the ground station.

PREDICT may be run under the X-Mow System by iroking it through thexpredict script contained
with the softvare.xpredict requires thatxvt be installed on your system, although the script can be modi-
fied to usexterm Holding davn the SHIFT ky while pressing the plus (+) and minus (eyk dlow PRE-
DICT’swindow to be re-sized.

OPTIONS
By default, PREDICT reads ground station location and orbital data information from a pair of files
located in the uses’home directory under a hidden subdirectory nanpeedict Ground station location
information is held in a file nameaatedict.qth while orbital data information for 24 satellites is held in a
file namedpredict.tle

If we wish to runPREDICT using data from alternate sources instead of theseiltddtes, the names of
such files may be passedRBREDICT on the command line when the program is startem.example, if
we wish to read the TLE fileisual.tleand the QTH fileholiday.qth rather than the dafilt files, we could
startPREDICT and pass the names of these alternate files to the program in thénfipltoanner:

predict -t visual.tle -q holidagth

or
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predict -q holidaygth -t visual.tle

If the files specified are not located in the curreatkimg directory then their relatie a absolute paths
should also be specified along with their names.

It is also possible to specify only one alternate file while using ttailiébr the other For example,
predict -t visual.tle

reads QTH information from the deflt /.predict/pedict.qth location, and TLE information from
visual.tle while

predict -q bobs.qth

reads ground station location information frdmabs.qthand TLE information from the dafilt */.pre-
dict/predict.tlelocation.

It is also possible to updaRREDICT's satellite orbital database using another command line option that
updates the database from ADA two-line element data sePREDICT then quietly gits without dis-

playing arything to the screen, thereby eliminating the need for entering the program and selecting the
appropriate menu optiong:his option is iroked using the-u command line switch as folls:

predict -u orbs248.tle

This exkample update®REDICT's default orbital database with theeflerian elements found in the file
orbs248.tle If an dternate datafile requires updating, it may also be specified on the command line using
the-t switch as follovs:

predict -t oscatle -u amateutxt
This example updates thescartle orbital database with the daline element data containedamateurtxt

These options permit the automatic updaté®’REDICT's orbital data files using &plerian orbital data
obtained through automatic means such as FTP or pacsat satellileath

For example, the follaving script can be used to upd&@eEDI CT’s orbital database via the Internet:

#l/bin/sh

ftp -n ftp.celestrak.com <<'!

user anoymous SLOGMME@$HOSTNAME
binary

cd /pub/elements

get amateuixt

quit

I

predict -u amateuxt

To truly automate the process of updating your orbital databasefreaabee cmmmands to a file in your
home directory (such d&pupdaté, and add the follwing line to your crontab (type crontab -e to edit your
crontab):

02 *** kepupdate

andPREDICT will automatically update its databasesgy day at 2:00 AM.
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It is also possible to ruBREDICT as a background process and direct its display to an unused virtual con-
sole by using the follsing command:

predict < /de//tty8 > /dev/tty8 &

Switching to virtual console number 8 (AE8) will allow PREDICT to be controlled and displayedea
after youve logged out.

PREDICT may also be started in a mode in which it acts as setbelsed seer for client programs that
poll PREDICT for real-time tracking dataTo ectivate the sergr features, woke PREDICT with the-s
switch:

predict -s

PREDICT will start in MultiTrack mode when started as a serso that the tracking data for all the satel-
lites in the prograns’ database is immediatelyalable to aly client programs that require itReal-time
tracking data is \ailable to client programs wheBREDICT is run in either the Multifiack or Single
Satellite Tacking modes.Sample code suitable for creating client seftvis aailable in the documenta-
tion supplied withlPREDICT.

FILES
“/.predict/predict.tle
Default database of orbital data
“/.predict/predict.qth
Default ground station location information
AUTHORS

PREDICT was written by John A. Magliacane, KD2BD (kd2bd@amsaflorThesoclet serer code \as
contrituted by han Galysh, KD4HBO (iglysh@tidalvave.net).
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