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Nova for Windows Copyright
Entire contents copyright 1997, 1998, 1999, 2000 by Northern Lights Software Associates.

Nova for Windows and its accompanying programs and files are protected by copyright ©1997, 1998, 1999, 2000 Northern Lights Software
Associates. No portion of these programs or files may be sold, given away, reproduced, or otherwise distributed without written
permission from Northern Lights Software Associates. Licensees have the non-exclusive right to use these programs and files but you do
not own them; title to the programs and files is retained by Northern Lights Software Associates.

Northern Lights Softwar e Associates License Agreement

Nova for Windows (the SOFTWARE, including images and data included into or with the program) is owned by Northern Lights Software
Associates (NLSA) and is protected by United States copyright laws and international treaty provisions. Therefore, you must treat the
SOFTWARE like any other copyrighted material (e.g. abook or musical recording) except that you may either (a) make one copy of the
SOFTWARE for backup or archival purposes, or (b) transfer the SOFTWARE to a single hard disk provided you keep the original solely
for backup or archival purposes. Any other reproduction or distribution of this program without written permission from Northern Lights
Software Associates is prohibited.

Limited Warranty

Northern Lights Software Associates warrants that the SOFTWARE will perform substantially in accordance with authorized written
claims for a period of thirty (30) days from the date of receipt. NLSA'sentire liability and your exclusive remedy shall be, at NLSA's
option, (&) return of the price paid, or (b) repair or replacement of the SOFTWARE.

No Other Warranties
To the maximum extent permitted by applicable law, Northern Lights Software Associates disclaims all other warranties, either expressed
or implied, but not limited to, implied warranties of merchantability and fitness for a particular purpose, with regard to the SOFTWARE.

U.S. Government Restricted Rights

The SOFTWARE and documentation are provided with RESTRICTED RIGHTS. Use, duplication, or disclosure by the Government is
subject to restrictions as set forth in subparagraph (c)(ii) of the Rightsin Technical Data and Computer Software clause at DFARS
252.227-7013 or subparagraphs (c)(1) and (2) of the Commercial Computer Software-Restricted Rights at 48 CFR 52.227-19, as
applicable. Manufacturer is Northern Lights Software Associates/P.O. Box 321/Canton, NY 13617.

If you acquired this product in the United States, this Agreement is governed by the State of New Y ork.

O 1997, 1998, 1999, 2000 Northern Lights Software Associates




I ntroduction

Nova for Windows is
an innovative map-
based satellite tracking
system. It features over
150 redlistic 256-color
and 16-bit color maps,
unlimited numbers of
satellites, observers,
and views, as well as
rea-time control of
antennas through
severa popular hardware interfaces.

Features:
- Visudly stunning maps, multiple sizes

- Unlimited numbers of satellites, observers, and views

simultaneously

- Tracks all artificia satellites, Moon, Sun, planets, and

celestial noise sources
- Fast, accurate, clear satellite positions

- Built-in AutoTracking support for all popular antenna

control interfaces including Kansas City Tracker,
SAS| Sat Tracker, AEA ST-1, Orbit Electronic RIF-
PC, Uni-Trac, and the M? RC-2800P

- Floating/docking toolbar for easy access to common

functions
- Context-sengitive online help
- Multi-level configuration setup screens
- Text listings to screen, printer, or disk file
- Configurable Satellite Script for priority tracking

- Two-satellite mutual visibility, including 1- and 2-
observer 2-satellite mutual windows

- Satellite eclipse predictions

- Full Moon datafor EME

- 2,000-city, DXCC, and EME databases included
- Fully Year 2000 (Y 2K) compliant

Northern Lights Software
Associates

Sound adams for

AOS & LOS

- Built-in FTP for
download of
Keplerian elements

1,600 stars and
constellations
included
In this manual, “Nova’
and “NfW” refer to
Nova for Windows.

System requirements

. Pentium® or similar fast processor (a ‘386 or ‘486

will work, but Sowly)

. Microsoft® Windows '95, ‘98 or Windows NT
- Video: 640x480, 256 colors required; 1024x768, 16-

bit color preferred

- At least 12 MB hard disk drive storage for full

installation

Installing Nova for Windows

Insert the Nova for Windows CD into the
CD-ROM drive of your computer.

If the setup progran doesn't start
automatically, click on the Sart button
(lower |eft corner of the desktop).

Click on Run.
In the file name box, type Setup.EXE.

Follow the directions in the Nova for
Windows Setup.

I mportant:
Be sure to enter the serial number carefully.

Serial number must include the NLD- prefix.




Nova for Windows' Views

Nova for Windows displays satellite tracking
information in “Views.” A View consists of a map,
columnar text data, or both together. One or more
Views may be visble smultaneoudy. Each View is
completely independent of the others; different Views
may contain different satellites, observers, and
time/date. A View may include a map, text data, or
both at once. NfW may have as many Views active as
you desire.
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In normal use, two or three Views is usudly
sufficient, but there is no practical limit to the number
of Views that may be open simultaneoudy. Each
View can track an unlimited number of satellites and
observers.

Views are created by double-clicking anywhere on the
NfW “desktop,” by choosing Views/Create new
View from the main menu, or by clicking on the ﬂ

New View button on the Tool Bar.
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Nova for Windows' Views may contain text, map, or both.
This View shows a Rectangular-style map and one column of text data.

Text

The text portion of Views displays each satellite’s
current position as well as a summary of the next pass.

The layout of the text display is dependent on the
number of observers currently active in the View. The
text displays the greatest amount of information if one
observer is gpecified. Two observers data are
summarized in a format similar to that of one observer
but with fewer lines of data for each observer. If more
than two observers are included in the View's ligt then
each satellite’'s current position is listed for each
observer.

Maps

Nova for Windows contains four magjor map types with
many user-modifiable attributes in each map:

- Rectangular (modified Miller projection)

- View from Space (Orthographic projection)

- Radar (upper hemisphere stereographic projection)
- Sky Noise (rectilinear RA/Dec projection)

The Rectangular map covers most of the Earth; only
the poles are omitted. It is convenient for showing the
positions of severa satellites at once and for displaying
satellite footprints for intercontinental communication.
The rectangular map can be set to display any longitude
at the center. Individual continents can be “zoomed in”
for greater detail. On a 1024*768 pixel display, the
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Change the continent at the
center of the map by mouse-
clicking on a new continent.

Real-time text data concerning
the satellite. Y ou can show as
many columns of data as there
are satellitesin the View
(see Individua View
Configuration/Text columns).

The View from Space presents the Earth in a 3-dimensional perspective.
You may configure the map to show ground tracks, orbits, and satellite footprints.

single-continent rectangular map displays a resolution
of about 10 km per pixel. Land and water are
accurately shaded to illustrate elevation and depth,

respectively.
The View from Space map shows a redistic |
perspective of the Earth from a position out in space. T a—
The land surface is rendered to show topography and Flomanimme monas

Information about any satellite visible on the View from
Space maps may be displayed by clicking the left mouse
button on the satellite's image.

the oceans are shaded to indicate water depth. The %5F Lat :  5.5°N
position is centered over one of the continents. You 55F Lon : 105.9°W
may change the center continent is one of two ways: Range : 5,260.4 kn
. . . Height : J02.4 kn
- Left-mouse click directly on the map, on the continent Next ADS : 13:36:33 Loc
that you want to turn to; Next LOS : 13:40:11 Loc
- In the Map Configuration screen (from the Until ¢ 03:13:13
ap g ( Imiraticon @ 00:03:37

Configure Maps button on the ToolBar or the View's
pop-up which is activated from the right mouse

Make AutoTracking Sat

button). ) )

- . _ Pop-up information about a

In addition, you can easily change the "distance" from satellite is available simply by
which the Earth is viewed by clicking the left mouse clicking on its name.

button out in space, away from the Earth's image.




%1 12726796 3:44:32 AM UTC

Nova’'s Radar map shows a full view of the
Observer’s sky. Overhead isin the center of
the Radar map.
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The Radar Map is a Northern Lights Software
innovation. It displays a view of the sky with the
observer at the center, smilar to aradar station. North
is at the top of the map, east to the right, etc., just like a
compass. The outer perimeter of the Radar Map
represents the observer's horizon and the center of the
Radar Map is directly overhead. As a satellite becomes
visible, it appears on the map's perimeter and passes
inside the circle. The higher the satellite gets in the sky,
the closer to the center of the map it appears.

Like all maps, the Radar Map is configured in the Map
Configuration screen.  Upcoming passes can be
displayed as arcs across the map. The rise-point of a
pass is shown as a larger circle and the set-point is a
smaller circle; this permits you to easily visuaize the
direction that the pass will travel across the sky.

You have control over its appearance, display of
upcoming passes, antenna position, as well as the size
of the Radar Map itself.

%1 12/26/96 4:07:18 AM UTC

This information is useful in situations where
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desired signals from space are extremely weak.
If the source of the signals (for example, an
artificial satellite or moonbounce signa) is "in
front of" noisy areas, then the signals are much
more difficult to detect.

Nova for Windows includes Sky Temperature
maps derived from |EEE measurements at three
frequencies: 50, 137, and 400 MHz; these
correspond well to the amateur 6-meter, 2-meter,
and 70 cm bands.

The axes of the Sky Temperature map are
familiar to astronomers but perhaps not to
satellite users. The vertical axis is Declination,
which is the angle between the item of interest

The Sky Temperature map shows noise sources across
the sky. It isespecially useful for E.M.E.(moonbounce)

because sky noise can obscure weak signals.

The Sky Temperature Map portrays the sky's
"equivdent noise temperature.” Random noise,
generated by the billions of starsin the universe, is more
concentrated in some parts of the sky than others. The
lines on the Sky Temperature map are contours (similar
to contour lines on a topographic map) that show areas
of higher and lower amounts of sky noise.

and the celestia equator (the imaginary
extension of the Earth's equator into space).
The horizontal axisisin Right Ascension. This
represents the angle measured in hours (1 hour =
15°) between the item of interest and 0° longitude at
Greenwich, England.



Configuring Views Configure View
The appearance of Nova for gie'“:"j_':"?c’k ,
Windows is determined by the L
. Map style
Views that you have .
. kap zize L
launched. Views are ,
. Sound alams for View
configured separately from Evpei
Experimental
one another. Changes made
to one View do not affect Set up zoript racking
others, Create new Yiew
Initial configuration of Views Erint igw
may be challenging at first, Capture Yiew to disk...

but it quickly becomes easy Help

once you are familiar with the
View pop-up menu. To bring | Open the pop-up by right-
up the View pop-up menuand | clicking anywhereon a
configure a View, position the View

mouse over the View and
press the right mouse button.

For detailed configuration, such as choosing satellites
and observers, select Configure View from the pop-up.
This will display the Individual View Configuration
screen.  Page 19 explains the Individua View
Configuration screen.

. . Set Date and Time for Yiew |
View's Clock sets the time for the

5

Text Display determines whether the View's text is
normal (one column of text data for each satellite,
placed to the right of the map), Script tracking
(automatically changing as each satellite in the Script
becomes visible), or no text at all.

Map Style set the kind of map that will be displayed
in the View's map section. The map may be
Rectangular, View from Space, Radar, Sky
Temperature, or no map.

Map Size: Nova for Windows accommodates severa
screen resolutions.  Views may be sized to fit the
screen that you have. Small is appropriate for
640*480 pixel screens, medium for 800*600, and
large for 1024* 768.

Sound alarmsfor View are explained on page 40.

Experimental is explained on the following page.

Set up script tracking is described on page 27.

Nova for Windows' quick time-step buttons
appear on each View. Their step sizeissetin

the View's Clock screen m IT @"T IW

— Current settings — Step Time
View. Thistime can be the same as for J P Z
thepverall Novafgr Windows program @ Stop M Reset Small $teps
or it can be entirely different. By o =
default, View time is the same as ‘Year Month  Day EI seconds j
Nova stime. To set the View'stimeto 1995 = 3 = g =
a different vaue, click the Stop button I j I _ j I j Large steps
and enter the desired values in the spin Hour  Minute  Second 1 il minutes j
boxes. To set the View's time to |12 EI |3El il |5El il
Novda stime, click Reset.
Small steps and Large Steps indicate @ Set computer clock | m X Came'l ? Help |
the time jumps when the time-stepping _ — —

arows on the View's toolbar are Each View'sinternal time can be set independently

pushed.

from that of other Views

Note: The Set Date and Time for View screen (shown here) is not the place to set Novas time or, typically,
the computer clock. To set Novas overall time, use Setup/Time from the Main Menu.




Experimental mode is a tool for

E xpenmental elements

6
=]| The Derived button enables

examining the effects of changes

examination of severa vaues

in Keplerian elements on satellite

Satellite name IFeng Yunt-2

@ such as apogee and perigee

orbits. Using the Experimental
Mode, orbits can be adjusted in

Catalog number IED?EE

dtitude, period, etc. A more
visua approach is to configure the

real time and the effect on an orbit

Epoch time [37079.18868160 B

parent View to display the View

can be seen immediately. For
example, what would the orbit of

Element set |2E=4

from Space with an orbit
displayed. Then, as changes are

the Russian “Mir” space station
look like if its inclination was 10°

Inclination | 958200

made in Keplerian elements, the
orbit's shape changes immedi-

higher and its eccentricity was

R Asc. Mode |a1.2144

aely.

0.1?

Eccentricity |III.IIIIZI15E|85

The key to a satellite’s identity is

Experimental Mode is entered via
the View pop-up menu described

Arg. of perigea | 85.3638

its catalog number.  Changes
made to the satellite’s catalog will

on the previous page. The
satellite used in this mode is the

Mean anomaly |2T4.94TT

permanently change its identity
and prevent Nova from updating

first satellite on the View's

Mean motian |14.D141DEEE

its Keplerian elements from an

satellite list.  Buttons at the
bottom of the Experimental Mode

Decay rate | 0.00000109

L)L [ ] [«p] [ab ] [«b ][R

externd file.

screen adlow you to retrieve

Epoch orbit # |334?5

Jfct Qerivedl %EI Eestare

Entries in the Element set and
epoch orbit # fields have no effect
on asatellite's orbit calculations.

different satellites or to save the B
results of changes made in this = Save
screen. i Close

7 Help

Setup/General (picture on following page)

The General setup screen provides access to settings
that concern all of the Nova program. These settings
will affect the overall Nova screen display as well as
performance. Settings are retained between sessions.

Tracking Algorithm The Plan-13 algorithm by James
Miller isasimplified version of SGP4 which is very
fast and sufficiently accurate for most applications.
SGP4/ SDP4 uses the two-part (near-Earth and deep-
space) model presented in SpaceTrack Report #3 and
re-coded from the original FORTRAN by Lt. Col.. T.S.
Kelso, Ph.D. of the U.S. Air Force. SGP4/SDP4
employs general perturbation theory to provide highly
accurate prediction of orbital positions. SGP4/SDPA4 is
more time-consuming and should be used only if high
accuracy isneeded. SGP4/SDP4 is aso useful if
Keplerian elements are old because it more accurately
accounts for long-term effects of gravitational and drag
forces.

Distance units: select between English, metric, or
Nautical units. These units will be used throughout
Novafor Windows.

View style: "Freefloating views' may be placed
anywhere on the Windows desktop. A thin Main Menu
bar for NfW will remain, providing access to control
functions. This option permits fast switching of focus
between NfW and other programs but it may result in a
cluttered screen. “Contained views’ means that all
Views are confined to the Nova screen, which may be
minimized if desired. This option generally resultsin the
most pleasing screen display if Nova is the only
program being run.

Show hints in setups controls whether small pop-up
hints appear when the mouse rests on a button or other
control for more than two seconds. These hints are
useful when you are first learning to use Nova but you
may want to turn them off after you are familiar with
the program.

Include refraction correction instructs Nova whether
to correct satellite elevation angles for the effects of
atmospheric refraction.  This effect is aways small,
becoming entiredly ingignificant above about 5°
elevation. There is a dight speed penalty for including
refraction correction.



This choice affects

all distances .
Fast and accurate, [ ) i 8-hit (256 color) maps
best for general- (b ALt d|sfplayvsq|(;1Nova are quicker to load but
purpose tracking or Windows ~ their colors are not as
d &+ kilometers . Yl diverse as 24-bit maps
v G3RUH Flan-13 = 8-bit (256 calon NS
T miles
SGP4/SDP4 ' nautical miles " 24-hit imillions)
Somewhat slower ~ 4 i
but extremely radar miles
accurate. ¥ Show hints
Wiew style
™ Pre-position cursor ™ Free-floating outside Mava farm
Should NfW32 [ Minirmize to tray -
minimize to the taskbar & Contained inside Mova farm
ortothesystemtray? QI Include refraction correction
[T Automatically update Configurations

/ Select whether you want
Lpdate interval Optical visibility limit — Footprint fill density separate, independent
Check this box to I? - Viewsor al Nova's
correct positions for 10 &| degrees I 12% :I Views contained inside
atmospheric the main Nova form.
refraction x Cancel | K& Help |
I\

7
How often should
Nova update
satellite positions?

How far below the This selects the
horizon must the Sun density of the pattern
be for the sky to be that fills satellite
considered “dark?’ footprints on maps

(default=-10)

Use Setup/General for items that appl

Update interval controls how often Nova updates its
on-screen display. A small value results in faster
updates but may consume more computer CPU time
than desired. A vaue of 150, which results in 4-6
updates/second on a Pentium-120 MHz, is a reasonable
compromise between speed and CPU loading. Use a
larger number if other programs appear to run
sluggishly.

Optical visibility Limit determines how far below the
Observer’s horizon the sun must be for conditions to be
“dark.” This adjustment is necessary because nightfall
does not occur exactly at the moment of sunset. A
larger value for this setting means that the sky will be
darker before NfW consider it to be “night.” This
setting only affects calculations related to visua
observation of satellites.

y throughout Nova for Windows.

Footprint fill density sdlects the density of the fill
pattern used for satellite footprints. A high density is
easier to see but it may obscure features on the map
underneath. A value of 25% is usually good.



Setup/Time

]|

] nt settings
Click hereto stop

updating the time

— Local ws, UTC
— Computer time ——————

i f
shown in the boxes. & Stop | » S Reset |  Use Windows Thisit thetime to
! settings _é which Ithelz(c.omputer’ s
Click here to reset the gmmmms clock is set.
timein the boxesto the JFar tonth Day  Local CuTc N i
L current computer time.  J=o- il 4 ii 2 e _ _ Thisit the time that
T — Display tirme you want Nova for
Click hereto reset §HoUF Minute second  Local & UTC Windows to display.
the computer’s = = — |
; 20 2 13
lock to thet - - -
sh((:)vov(r:1 -?hisec;]r:nze W 24-hour format ~  Number of hours
cann(;t be undone difference between
. UTC and your local
D Set computer clock | Local time offset . time._NOTE - \Wesern
frarn UTC (hrs) x| Hemispherevaluesare
negative.
o 0K 7 Help | ™ + 12 hour

Correct timekeeping is essential for accurate satellite predictions.
Make sure that Nova for Windows is correctly configured for your system.

Setup/Time

This selection provides access to your computer’s
date/time clock. Every computer has an internal clock
that keeps track of the date and time. This clock is the
basis for al of NfW’s satellite predictions so it must be
set accurately. It iswiseto check the clock at least once
a week to make sure that it remains accurate; some
computer clocks drift many seconds per day.

The Current Settings display shows the current date
and time as reported by the computer to the Windows
operating system. To change the displayed values, first
click on the Stop button to prevent continued updates.
Then enter new values in the appropriate boxes. If you
want to reset the computer’s clock to the new vaues,
press the Set Computer Clock button. To reset the

Current Settings display to the computer clock (after
making changes but before setting the computer clock),
click on the Reset button.

The Local vs. UTC box tells Nova how to interpret the
time and date that it retrieves from Windows. Check
the appropriate boxes to tell Nova whether your
computer clock is set to local time or UTC, and whether
you wish Novas display to beinlocal timeor UTC.

If “Local” is selected for either the computer clock or
Nova's display, a “Local time offset from UTC” value
must be entered in the lower box. This value represents
the number of hours difference between your local time
and UTC. If your loca time is behind UTC, then the
offset is negative.



Satellite Editor Blue-checked
: : satellites are
— Keplerian elerments 303 available satellites. Last upl currently above the
main Obvserver's
Satellite narne MR ||[¥/ METEOR 3-5 ORH i
I METEOR 3-8 horizon.
Catalog number | 16608 ||| MINISAT 01
_ IR BCOMM FM 13
comenas [ owo crecou it
Click on a satellite name to select it.
Inclination I 51.853 Then you may view or edit its ORBCOMM FM 17
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RA Asc. Mode I 123684 QORBCOMM Fht 19
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000047916 p ep
Decay rate I ARECOMM E
Epoch orhit# | 20119 ORBCOMM F
QRBCOMM Fhd 1 BCOMM Fh 3
ALat |D 2] aLon |D I Y ol 2
o Qerivedl 4= Add Sched h _"g‘{} Update Kep. elements ﬁ “ Config. extra

7
Derived shows

X Cancel | 7

Config Extra

information derived
from the currently-

Click Add after

selected satellite’s manually entering a
Keplerian el ements. new satellite.

Sched opens an editing
window to enter/change the
satellite’ s operating mode

Right Ascension\and
declination for the
“Extra’ satellite at the

schedule end of the list

Setup/Satellites is the place to update Keplerian Elements

Setup/Satellites

The Setup/Satellites display consists of two “pages,”
Keplerian Elements and Groups. These will be
described separately athough they share a common
Main Database.

The Setup/Satellites/Keplerian Elements page in Nova
for Windows provides a means to update Keplerian
elements smoothly and easily. Thelarge list on the right
of the screen contains al of the satellites in Nova's
database. There is no practical limit to the size of this
database but a large number of satellites requires longer
time to load and process.

Keplerian Element page contains edit boxes on the left
side of the Setup/Satellites page. These boxes provide
the option of manually changing individual Keplerian
Elements. Select the satellite whose elements are to be
edited by clicking on the satellite’'s name in the man

database list. Be cautious when manually editing these
values because some values may cause the satellite to
“crash” or its calculations to make Nova unstable.

NOTE: Each satellite’'s Catalog Number is unique
and is used to identify the satellite internally
within Nova. If the Catalog Number is changed,
the satellite will be treated as a new satellite and
added to the Nova database.

A very smal number of satellites are positioned by
ground controllers so that the satellite’s antenna points
in a particular direction relative to the satellite’s orbital
plane. For these satellites, values of ALat and ALon
describe the “attitude” (orientation) of the satellite’'s
antennas. Alat and Alon are not provided in standard
Keplerian Element sets so their values must be entered
manually. Most satellites need no ALat/ALon entries.



The button displays a pop-up box
containing values calculated from the selected satellite’s
Keplerian Elements. Period is the time required for one
orbit. Apogee height is the maximum atitude that the
satellites achieves and perigee height is the minimum
atitude.

The | = Add| button should be pressed after entering
new Keplerian eementsin the edit boxes aboveit.
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It will prompt you for the file name, read the file, and
add the satellites to Nova s database.

The | ﬂ‘ Lelete | button removes selected satdllites

from the database. If the database is later Updated
from afile that contains the removed satellites, they will
be added back to the database.

The‘ Timed | button opens a setup screen where

you may configure NfW's

LR =T B - ciice bode Schedule 5 Uma u%%?;fusmn.e;\!hen
button presents a —AD-10 It IS en o resds a
multi-page didlog box ~ Sauint type specified Keplerian Element
containing a database Mode name |1— & Mo squint disk file at a regular interval.
of the dected o e TR e If'the file has been updated
stellites  operating Start Ma 0 - LL with new Keplerian dements,
mode schedule. Most " Low gain then NfW  automatically
satellites remain in the SRS 25 m " Geocentric updates Its '”te”?a' datapase
same mode al the time without human intervention.
o this function is not This feature is useful if the
needed However b4 Cancell ? Help | host computer has an
some satellites such as Tl e R "ﬁr"ﬁr"r'r"r"r' automgtlc means of acquiring
Phase 3D, change Keplerian elements. For
thar  modes o The satellite mode schedule is used by only a example, some  systems

operation periodically.
Different modes are
used at different points in the satellite orbit so they are
specified in terms of MA or “phasg” (a form of Mean
Anomaly that ranges from 0-255). Up to 12 different
modes may be specified on separate pages in this diaog
box. Thisinformation is used by Nova to determine the
“Mode’ value in the text display in each View. A
graphica summary of the operating modes vs. MA is
also provided in this dialog box.

To update the Keplerian elements in Nova's satellite
database, Note: The Sun, Moon, planets, and celestial
noise sources do not require Keplerian elements. They
are included in the “Naturals’ group and cannot be
edited or removed from Nova's database.

If you wish to add one or two satellites from a NASA 2-

line format file, you may use the ' New | button.

small number of satellites

receive Keplerian elements in
e-mail; if those data can be
placed in a disk file automatically, then NfW will
update itself without assistance.

| Who's Lp? I scans through the satellites in the main

database and highlights al satellites that are currently
above the AutoTracking Observer’s horizon.

|Cﬂnﬂg-e-ﬁ‘fra presents a form in which the Right

Ascension and Declination of a celestia object may be
entered.

Note: The “extrasat” is not appropriate for tracking
artificial satellites. The “extrasat.” might bea
comet or some other distant object that isnot in
Earth orbit.




How to Update Keplerian Elements

Keplerian Elements are numbers that describe the
position and velocity of a satellite at a single instant in
time. “Keps” as they are sometimes called, are
generated by ground-based radar ranging stations
operated by governments and the military.

Keplerian eements are used
caculations to predict the
position of a satellite at some
time in the future. Nova for
Windows combines Keplerian
elements and the current

in satellite-tracking

time/date from the computer »  Disk file
to determine the satellite’s »  |nternet/FTP
current position. Nova then Drag-and-Drop

uses the observer’s location to
compute  the  satdlite's
azimuth, eevation, and other

Nova for Windows offers several ways
to update Keplerian dements:

From the Main Menu

Setup/Satellites screen
Timed update from disk file
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Quick update from file updates NfW’s internal
database from an ASCII text file with the same name
that was used in the last (previous) Manual update. For
example, if you gpecified a file named
c:\keps\LatestKeps. TXT when you last used Manua
updating (see below), that same file name will be used
with Quick Updating. This feature is useful if you
aways download the latest
Keplerian elements to exactly the
same file name.

Manual update from file
permits specifying the file name
and several lessused options.
Quick Update (above) uses these
settings.

Timed update from file. This
sdection is useful in stuations
where a network receives new

values from that spot on the
Earth’'s surface.

Keplerian elements may be acquired from a number of
sources. Current Keplerian elements are provided at
many Internet sites. One of the most widely used sites
is http://www.celestrak.com maintained by Dr. T.S.
Kelso.

How often do you need to acquire new Keplerian
elements? The answer depends on your requirements
and your ground-station characteristics. For almost all
applications, updating Keplerian elements once a month
is entirely sufficient. Users of Low Earth Orbiting
(LEO) satellites who need very accurate positions might
need to update every two weeks whereas higher-altitude
satellites elements are usable for several months.
Maneuvering satellites, such as the U.S. Space Shuttle
or the Russan Mir space station might need daily
updates of Keplerian e ements.

Keplerian elements must be up to date if Nova for
Windows' calculations are to be the most accurate. For
LEO (Low Earth Orbiting) satellites, elements should
be updated every few weeks, perhaps every week if the
greatest accuracy is needed. For higher atitude
satellites, frequent updates are less critical.

A convenient set of updating options is available from
the Man Menu/Kep. Elements. Disk file update
selection are;

Eep. Elements MowaFTP  MeovaGPS  Help
Huick update from file
Manual update from file
Timed update fram file

Dizk file update. ..
ETP [Intemet] update.. 5®
Eep. element help

Keplerian elements via emall
and automatically copies them to a disk file. The same
disk file name must be used every time. NfW checks
the date/time stamp on the file and updates the satellite
database whenever anew file is detected.

FTP (Internet) update: Using this option, you can
download one or more new Keplerian element files from
the internet and update Nova for Windows interna
database in one step. In order for FTP to operate, an
internet connection must be available. This may be
accomplished via a did-up Internet connection or
through a hard-wired LAN.

Eep. Elements MowaFTP  MeovaGPS  Help
| Dk file update. .. ' ——

ETF [Intemet] update... ® Start download
| E.ep. element help Canfigure FTF download

Start download begins FTP download immediately.
The files that will be downloaded are selected in the
Configure FTP download screen.



Set up FTP download of Keplerian elements |

— Last download

I 11729599 6:39:08 PM

— FTP settings

Femote host Iﬂp.celestrak.cum

Reraote file(s) |publelementsiamate=] m@L

|anunymnus

Lser narme

Fassword

I

Fermote Port |21

"“3 Beszet |

X Cancel | & Download | ?

Remote Host is the FTP site which will supply files
containing new Keplerian elements. We recommend
ftp.celestrak.com because the files are up to date,
accurate, and reasonably sized. Other sites are aso
available.

Nova for Windows can download multiple files from
an FTP site and build a single loca file from the
separate FTP files. Remote files contains a list of the
files that will be downloaded. These are the files
whose names are checked in the Select remote files
window (below). File names must contain the full

directory path and complete file name for each file:
Case isimportant for FTP.

Clicking on the Select files button opens another

window where files may be sdlected for download.
Items that are checked will be downloaded. You can
add, delete, and edit file namesin thislist.

To edit an entry, click on it and make changes in the
Remote file name box. After making changes, click the
Replace button.

User name, Password, and Remote port are usualy
not needed and can safely be ignored. A few Sites may
require you to enter your e-mal address and a
password, but thisis amost never required.
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Drag and Drop is an easy method of updating
Keplerian elements if you have aready acquired an
ASCII text file containing new elements. With Nova
for Windows running, smply drag the file from the
Windows desktop or Windows Explorer onto the Nova
screen. Nova will automatically recognize the file and
attempt to update its internal database.

Select remote files

W pub/elements/iridium. txt ;I
pub/elements/ orhootn. Txt
pub/elements/science .. Lyt
pub/elements/geodetic. Lyt
pub/elements/enginesering. tx
pub/element=s/other.cxt
pub/elements/intelsat.cxt

[N pub/elements/molinya. txt

[ pub/elements/globalstar. txt

[ pub/elements/military. =t

[ pub/elements/dmsp. txt
[]pub/elements/goes. txt =]

Femaote file name

Ipul:u.-f'e lements/amateur . txt

+
4

I1=

dd Replace | T Delete

«
]

K X Cancel | ¥ Help
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Setup/Satellites method
_ P _ @ Dontadd | If the new database contains data for
This screen is preser?ted when you press the.Update satellites that are not already in your NfW database, the
Keplerian elements | 5% Update Kep. elements§| button new satellites are NOT added automatically. No

from the Setup/ Satellites or wroups Screen. satellites are removed from, or added to, your existing

NfW database.

E‘&, Update | If the Update Keplerian elements |

new database contains
datafor satellites that

Lpdate Keplatian

Update Keplerian elements and remaove

elements, adding new

are not already in your ‘ | satellites to Nfw's £a: Clean | RS
NfW database, the new database Egtgﬁgsgm :
satellites are added

i Update Keplerian :
autometically. elﬁments hput do not oo Update Keplenan
A pop-up dialog box @ Dontadd | add new satellites to = ETP | elements v the
will prompt you for the MAf's database e Weinz b i

name of the computer

file containing new [T lgnore checksums

Set up regularly-

elements. Thisfile may W Preserve satellite names Timed | scheduled updates of
be in either the “NASA = - ﬁsmeaf';'if;ﬂﬁgﬂemﬁ
2-ling” or “AMSAT” Il Close 7 Help

format. Novawill read

the file and

automatically determine its format. Header text, which By Clean | The Clean button acts the Update
often accompanies files downloaded from the Internet, button except that any satellites in your existing
isignored. Novareads the new file and updates the database that are absent from the new database will be

Keplerian dements for all satellitesin its database that removed. In other words, after a Clean operation, there

match entries in the new file. For example, if Nova should be a one-to-one relationship between the main
contains entries for NfW Database and the

fictitious satelite A, B, catelites n the new Keplerian

and C but the new file only

’ Element file.
contalnselemfantsfor A [~ Enable regularly timed updates of -
and B, then C's elements Keplerian elements fram a diskfile s ETF | The FTP
will remain unchanged. .
On the other hand, if the Full file name button opens anothgr window
new file contains e ements |c:1n ovawinidatainasa.dat thec}lou Clagac;gnflg?re and
for additional satellites, ﬁeg'lnerig‘nNgeme'qrt‘g\ﬁart‘ﬁg
then they are automatically Lpdate interval Update row In?Srnet This FUNCLON USES
?:?ﬁg Ft)? NOV" 2’98 g(a;ambsze ' |3':' ii |"”i”'-"fES j =z | “FTP’ brotocol. Y ou must
if th K enleri ' have an internet connection for
ITthe new Repierian ¥ Update only iffile date has changed this function to operate
element data file contained \ '
entriesfor A, B, and D, Last update I notinitialized --- —— The Timed

then Nova s database

would add D Prev. file date |- notinitialized Update function
automatically. This may automatically resds  a
be useful if you have : . specified text file at a regular
access to a variety of - | X cancel | 7 Help | interval  and  attempts  to
dementsin smal files but update Nova for Windows
it may lead to an Automatic updates of Keplerian elementsfroma ~ Keplerian element  database.
accumulation of unneeded disk file are configured with this screen This function is useful if you

satellites after some time have new Keplerian elements



delivered automatically and if they are copied into the
same file name each time.

Ignore checksums means that Keplerian elements will
be accepted even if the checksum digit is incorrect.
Checksums are used to indicate errors in data sets, so
use this option with caution.
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Checking Preserve satellite names will tell Nova for
Windows to keep any existing satellite names even if the
new Keplerian element file contains different names.
For example, if you like the name “Oscar 10" but the
new Keplerian element file calls it “AO-10," then
checking this box will let the name remain as “Oscar
10"

Setup/Groups

Groups are collections of satellites that have
something in common. You create and edit your
groupsin Setup/Groups

Novas Groups are user-defined associations of
satellites. They are provided as a convenience for
accessing similar satellites together. For example, al
weather-related or amateur-related satellites might be
placed in a Group. You may have as many Groups as
desired and each group may contain an unlimited
number of satellites. For the sake of practicality,
however, we recommend that groups contain fewer
than 25 or 30 satellites.

This page shares its Main Database with the
Keplerian e ements page.

The Groups page of Setup/Satellites creates and edits
Groups. Groups are collections of satellites that are
defined by the user. They have no direct connection
with any View but are merely a convenient way to
“grab” similar satellites at one time. Clicking on a
name in the Groups box will display the members of
the Group in the box below.

Groups are created with the Add button. The group is
named and at first it contains no satellites. Select the
satellites of interest with the mouse and drag them to
the Group members box. Entriesin the Group members
box may be deleted or rearranged with the mouse as
well.

To delete satellites from a Group, select the satellite
name with the mouse and then click the Delete button.
You may rearrange the members of a Group by
dragging their names with the mouse.

I+ SelectSats | opens the Satellite Selector shown

on the following page. This feature permits advanced
users to sort through Novas entire satellites database
and extract satellites meeting certain criteria.  For

S atellite Editor example, a
—Eroups | partl.culgr
application
Y ou may have may
as many groups .
of al
T Mew | Eename |ﬂ Dgletel satdlites
with, say,
—Group Weather Sats members certain
MOAA 10 Meteor 2-20 eccentricit
MOAS T Meteor 2-19 y or mean
MRS 12 hetear 2-183 motion
MOAA 13 hMetear 2-17 :
MRS 14 Meteor 2-16 Use the
MOAS G tabs across
ﬂgig; g:g These are the satellite the bottom
Motear 3-4 "members’ of the of the page
MEtEDr 3_3 selected group to choose
oo which rule
Meteor 3-2 X oif
hetear 2-21 0 modity
(Eccentrici
| 4 I I _hl ty,
: Inclination
I=i ﬁelec’iats | i Deletel

Period...).

—\Groups E{EWE& Select satllites by
certain criteria based For each
on orbital elements rule, select
\_(for advanced users) whether
you want

Any vaue to be al right or if the value must fall
Between, More than, or Less than the limits that you
set in the edit boxes.

To effectively ignore the value of any quantity, select
ANY as the rule. For example, choosng ANY
inclination means that ANY is ignored in selection when
inclination is evaluated.

Finadly, in the Relations box, select whether you want
all the rules to be met smultaneously (AND) or whether
meeting any rule (OR) will be sdtisfactory. For
example, saying "Eccentricity Greater than 0.01 AND
Inclination Greater than 50°" means that a satellite must



meet both criteria, whereas OR
means that if it meets either the
Eccentricity OR the Inclination
criterion, the pass will be selected.

Note: If OR is used asthe
Relations operator, then setting
any ruleto ANY will mean that

dl satellitesin the list will

audify for selection

It may require some experimentation
to learn to use the Satellite Selection
facility. After you have become
familiar with it, you may want to
use it to select satellites for a Group.
Pressing the New Group button will
cause the selected satellites to
become a new group, just as if you
had dragged each satellite from the
master database list manualy.

# S atellite Selector H
— Summary A sats
Eccentricity  between 0.010000 and 0.040000 || [FO-22
AND FMACSAT 2
Inclination Ay U f OFEQ 3
AMD mmary o SAMPEX
. selection rules
Pernod ,.E-\n'_.lr Starlette
AND These satellites
Maxt A05 Ay fit therules
ARD
Duration between 5.0 and 15.0 min.
ARD
Choose between
Apoges Ay AND & OR
: AMD { for relations
Feriges Any between limits
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,

— Rules : Duration

 Any (ignore)

i* Between.. {

Set selection
rules and Ii‘mits

# minutes

= Maore than...
i~ Less than...

50

Felations
e AN

 OR

©
O
|

7

15.0

E coentricity

=i Select sats I

Inclination ﬁ Period ﬁ Mewt ADS B Duration & .&pngﬁ Perigee F_

X Cancel T Mew Group ? Help |
7 7 T
Select which Create a new Group Start the selection
rule to modify from the satellites based on current

selected here

rules & limits.

Nova's Satellite Selector is used to build groups
based on their orbital characterigtics.
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Cities [ |
Chserers list Main Datahaze
: ) l&herdeen, In Ahwahnes, CA Alert, MWT
F".’”af”'”- TA Build your personalized “short list” / Ale}{ander City, AL
Birmingham, England of Observers by dragging locations Alexandria, LA
ant_un, N_Y from the Main Database of 2,000 Ale}_’{and”a' H"I"?"
Cincinnati, OH cities to the Observers List A‘\ Aldiers, Algeria
Drayton, OH Alhambra, TA
Lirma, OH Acapulco, Mexico Alamogaordao, B Allen AAF, Ak
Londan, England Aocra, Ghana Albany, GA Allentawen, PA
Maontreal, P Az, ks Albarmy, MY Alliance, ME
Rochester, WY A gk, Ak Albany, OR Alpharetta, GA
Salt Lake City, UT Adams, kA Albion, 1D Altoona, PA
San Francisca, CA Pdelaide, Australia Albugerque, B Armarillo, TH
Syracuse, MY \Aﬂun, (8] 4 Alc Ambler, AK
Taranta, OM fiop i ton, Enagland  Amchitka, Akl
+#  Edit the latitude & longitude of ]
locations by dragging them to
1 Delete z 8o ‘ the Edlit Loction box. After || EME US2% M2 ENEY VY.
Edit Locati making changes, click on Add to i
itLocaton Observers List to save. of
Location Temparary Elevaffor gu g ' OK
; . Location: Albany, GA =
Latitude deg. 45 Longitude deg. 75 g _
Latitude min. 0 Longitude min. 0 Latitude : 31.458° Marth % Cancel
Latitude sec.  0.00 Longitude sec.  0.00 , —
Longitude : a4.16" Wi s
Farth or South Maorth East or West  West ? Help
Add to Ohservers List make AutoTracking Ohbs.

S
If you want to make the new Observer

become the autoTracking Observer,
click on Make AutoTracking Obs.

AN
To add an unlisted Observer, enter datain the
Edit Location box, then click on Add to
Observers List to save the new location

Use Setup/Observersto build your personalized “ short list” of observer locations.
Each View' s observers are set in the Individual View Configuration Screen
by selecting from the * short list.”

drag-and-drop.  Search for locations in the Main

Setup/Observers

The Setup/Observers screen presents Nova' s database
of observer locations. Nova's observer database is
maintained in two parts. the Main Database which
contains thousands of cities, hundreds of countries, and
hundreds of moonbounce entries, and a short Observers
list of observersthat are user-selected. The short list is
shown on the left of the Setup/Observers screen. The
Observers List is used in configuring Views instead of
presenting the entire Master Database.

Customize the Observers List to suit your needs.
Observers may be taken from any of the four Main
Databases or you may manually enter latitude/longitude
data in the edit space in the lower left of the screen.
Add or delete Observers to/from the Observers list by

database by using the Find First and Find Next speed
buttons (with the flashlight icons).

To enter new locations, mouse-click on individua lines
in the editing region (lower left) and enter the
appropriate values. When the entry is complete, press
the Add to Observer List button to place the new
location in the Observers Box. If you wish to make the
newly-entered Observer become the Observer used for
AutoTracking  caculations, press the Make
AutoTracking Observer button. It is essential that the
AutoTracking Observer accurately reflects your exact
position. Make sure that your location is entered
carefully and then transferred to the AutoTracking
Observer.



Setup/Antenna Rotator

- — Rotator Interface
Select No interface

if you have not
installed one.

SAS| SatTracker =)

Mo interface=
kKansas City Tracker
'SAS| Sat Tracker
AEA ST-1

Crhit Elect. RIF-PC
M2 RC2800P
TrakBox s/ RAC205
EasyComm |
FODTrack
Movacomim 1
DDE only

Select the type of
interface that you
have installed.

serialport |2 %] 11-8)

o DK | % Qancell
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This means that the
antenna goes from South,
through North, to South
(Yaesu G-5400).

— AzZimuth rotator

* Range 180-0-120

" Range 0-360° ("is means that the antenna

goes from North through

Maxirmurm  |360 South, to North (Emoto).

0 =

Minirrum

— Elevation rutatuf

% Range 0°- 90°

Select the elevation
range that your antenna
rotator can cover.
Selecting 0-180°
enables flip mode

" Range 0°-180°

FY
-

Waximum 180 ,
Enter the highest and

lowest elevation
permitted by your
antennas.

Minirum

? Help |

Accurate and reliable AutoTracking depends on proper setup and calibration
in the Setup/Antenna rotator screen.

Setup/Antenna rotator

Nova for Windows is capable of working with a
hardware interface to control azimuth-elevation
antennas rotators. Currently, Nova contains drivers for
ten interfaces. The SASI Sat Tracker and ST-1
communicate with the computer via a parald
(“printer”) port whereas the Kansas City Tracker is an
interna card. The RIF-PC is an internal card with 10-
bit precision.

The Azimuth rotator box contains selections of north-
breaking or south-breaking antennas. “0-360" means
that the azimuth antenna travels from 0-360 degrees;
the antenna points north at either end of the rotator’'s
travel. “180-0-180" means that the antenna travels
from south, through north, to south; north is halfway
through the antenna’s travel. Emoto and several other
brands of rotators are north-bresking whereas the

Yaesu G-5400/5600 series

Setup/Antenna  rotator
contains four pages. The
I nter-face page tells NfwW
what sort of hardware
interface you have, if any.
For the SAS Sat
Tracker, AEA ST-1, and
RIF-PC, you should aso
select the appropriate port
number (1-4). If your
computer has the paralel
port at a non-standard
base address, enter it in
the Base Address box.

controller interface.

| mportant

As supplied from their manufacturers, some interfaces
are accompanied by “TSR” software to establish | box,
communication between a DOS computer program
and the interface. Nova for Windows does not need,
and will not use, these software “ drivers.”
NfW communicates directly to the interface and does
not use the TSRs at all. Therefore you should ignore
the TSR software drivers that are supplied with the
interfaces. Do not install them and do not use them.
If TSR drivers are dready installed on your system
(perhaps inherited from a previous tracking program), | it.
they should be removed because they might conflict
with  NfW’s communication with

antenna rotators are south-
breaking.

In the Elevation Rotator
select whether the
elevation rotator and the
antenna which it controls
are capable of elevation
angles greater than 90°. If
the antennas can €levate to
180°, Nova will auto-
matically use “flip-mode”
during passes that require

Instead,

the antenna




Flip mode means that the antennas will begin a pass
“upside down” and will gradualy right themselves as
the pass proceeds. Flip modeis useful for passes whose
path crosses the break-point for the antenna's azimuth
rotator because flip mode avoids the 360° azimuth spin
as the rotator hurries from one end stop to the other.
Also in the Elevation Rotator box, you may set the
minimum elevation for tracking. This value is usualy
0° but you may select another vaue if, for example, the
antennas are limited to a higher minimum elevation for
some reason.

General Page

Antenna azimuth & elevation offset : these values
compensate for mis-aligned antennas. The values are
added to the reported azimuth or elevation in order to
correct them for the antenna’s true postion. for
example, if the antenna controller reports that the
azimuth antenna is pointed at 90° but the antennas is
actually pointed at 93°, then an offset of +3 should be
entered as the azimuth offset. Note that the offset
vaues will not compensate for non-linear
potentiometers or inadequately calibrated antenna
rotators.

Setup/Antenna Rotator
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Checking the Preset Antennas before AOS: box will
cause the antennas to move to the satellite’'s expected
AOS azimuth a the specified time before the pass
begins. If antennas are preset then they are ready for
tracking just as the satellite rises above the horizon and
there is no delay in beginning AutoTracking. The time
is selected in the spin box and the elevation may aso be
set. Most situations use 2 minutes and 0° elevation.

Park Antenna when exiting: Checking this box will
cause the antennas to be moved to the Park position
(selected in the accompanying spin boxes) when Nova
for Windows s closed.

Show StatusBar Keypad included buttons on the
AutoTracking StatusBar for mouse control of antenna
movements.

Show Time Slider reveals a slider on the Status Bar so
that you can tweak the AutoTracking time by up to +/-
30 seconds. This is useful for bringing the antennas
into better alignment with satellites by permitting the
antennato lead them by a small amount.

=
1

. « Correction values to be
Antenna Azimuth offset Ib EI degrees added to the reported
Antenna Elevation offset I':' vi degrees antmnaAZi.mUth &
Preset (move) a‘\_ Elevation
antennas to the 1l
. Freset Antenna hefore A0S (
satellite’ s next Time before AOS to
AOS azimuth Fresettime IE 3, mineE=—]  preset the antennas
\

Freset elevation

Move antennas to the
Park Azimuth &
Elevation when exiting
Nova for Windows

FPark elevation

T Move AutoTracking Sat to first in Yiew list

Fark antenna when exiting
Park azimuth IU 3, degrees

Show Status Bar keypad

IEI 3, degrees

Elevation to use when
presetting antennas.
Default is 0°

IIZI 3, degrees

[T Show Timme Slider

Interface

General I Calibration | Advanced | Display |

o 0K | X Qancell = Reset | 7 Help

General page of Setup/Antenna rotator notebook



Anienna Rotator Setup

lActuaI readings from the interface
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- =t
Step 1: Enter the raw A/D AD 48 [0-255)
reading at minimum elevation EEading
b i@ IMmsium Elevation
( Fy
Step 2: Enter the actual AD Reading IEI 3

|D 3:
m Maximurm Elevatian

A0 Readin? |255 3:

180 %

minimum antenna el evation -
Elevation

Step 3: Enter the raw A/D
reading at maximum elevation

Step 4: Enter the actual
maximum antenna elevation

Elem.qzimuth
Ra

,
AT |23 [0-235]
Feading

Step 5: Enter the raw A/D
reading at full counterclockwise

@ Full Courterclongeise k|
A0 Reading [0 = [

Step 6: Enter the actual

Azimuth 180 = 'counterclockW|se antenna azimuth
|
J
i@ Full Clackis | Step 7: Enter theraw A/D
= reading at full clockwise
A0 Reading [255 5] L
]
- ™ 4
Azimuth I1 80 El{-\ Step 8: Enter the actual

clockwise antenna azimuth

Y Interface A General 4 Calibration A Advanced /

1 X Cancel | ? Help |

Step 9: Click OK to

save & exit

Calibration page of Setup/Antenna rotator notebook is used for calibration of your rotator.
Follow the steps outlined above for simple and smooth calibration.

Calibration Page

This page consists of two similar panels. They will be
described together for the sake of smplicity.

Almost all antenna-interfaces determine the antenna's
position by sensing a voltage across a potentiometer.
The potentiometer is coupled to the antenna boom
(either azimuth or elevation) and as the boom turns, the
potentiometer’s resistance changes. Antenna-interfaces

Calibrating the Yaesu G-5400 series rotator

- Using the rotator's control box, turn the antenna fully
counterclockwise and reduce elevation to the horizon.

- Note the raw A/D reading for Azimuth and elevation
and enter them in the appropriate boxes (see above).

- Enter the actual antenna azimuth (180°) and elevation
(0°) in the boxes.

- Turn the antennas to fully clockwise in azimuth. If
your antennas can physically manage flip mode
(upside down) then turn them to that orientation,
otherwise elevate them to vertical.

- Enter the raw A/D readings in the appropriate boxes.

- Enter the actual azimuth (180°) and elevation (90° or

180°) in the boxes.

convert the analog voltage to a digital signals (hence
they are caled A/D converters). Most commonly-
available interfaces are “8-bit” devices, meaning that
the voltage, representing position, is converted into
numbers ranging between 0-255. Note: the smallest
detectable change in position is 360°/255 » 1.4°.

In order for Nova for Windows to determine the
antenna’s true position, it must know how to convert
between the 0-255 numbers and degrees; this is the
purpose of caibration. You must tel NfW the
relationship between the Raw A/D readings reported
from the interface to actual antenna headings. This is
done by using the antenna rotator's control box to move
the antenna to various positions and entering the raw
A/D readings in appropriate boxes on the Calibration

page.

" The RIF-PC is a 10-bit device.



Advanced page
Azimuth dead band

SetupfAntenna Rotator

Set dead bands to
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and eevation dead the largest values

band: these values
represent the number of
degrees away from the

AutoTracking

Dead band
that give satisfactory |7

Azimuth Iﬁ

Elevatian |4 vl

desired target position that
the antenna is permitted to
point before the rotators
are commanded to move
and correct. In other
words, this is the “error”

can protect
rotators from

— Tracking thread priority
O lowest

Time-Out timer T lower

= narmal

& higher
= highest

= time critical

Set Tracking thread
priority to the
smallest value that
provides adequate
AutoTracking

that your system can
tolerate in antenna
pointing. For example, if stops
the satdllite is located at
Azimuth 90° and €evation
45°, but the antennas is
pointed at 92° and 43°, the

burning out
against their

A0 smoothing factor |1 3, {§ Set Smoothing
¥ seconds
W Time out timer IEEI 3,.

" minutes

antennas will not turn with

Interface | General | Calibration  Advanced | Displayl

Factor to the
smallest number
that gives smooth
position readings

a dead band setting of 2°
but they would turn if the
dead band had been set to

v OK |

D Reseh—7 |

—— |
Reset entries to

factory defaults

3°. The dead band should

be sat to values that are Advanced page of Setup/Antenna rotator. The 16-bit version
smal enough to permit Of NfW does not include the * Tracking thread priority” box.

full-signa  tracking but

large enough to avoid “hunting.” If the antennas rock
back and forth as if they are trying to find the satellite,
then the dead band values should be increased. Most
antennas have 3-dB beamwidths of 15-30° so a
deadband of 3-5° is acceptable.

A/D smoothing factor represents the number of
individual readings that are averaged for each displayed
value. For example, if the smoothing factor is set to 5
then 5 readings are averaged for each displayed vaue.
This number should be set to the smallest value that
gives smooth readings. A/D smoothing values that are
too large will dow Nova s performance considerably.

The Tracking thread priority selection permits you to
balance the time allocated to AutoTracking against
CPU usage. When set to a high priority vaue,
AutoTracking will operate more smoothly but will also
tend to preempt other CPU activities and dow other
applications. Tracking thread priority should be set to
the lowest value that provides satisfactory
AutoTracking performance.



Views/Configure Current View

One of Nova for Windows main strengths is its
ability to independently configure each View. A View
is a single “window” which may include a map,
tabular text tracking data, or both. Every View is
entirely independent from the others, no matter how
many Views are open smultaneoudy. Views may
have different satellites, observers, maps, and even
timekeeping.

Tip: Enter the Individual View Configuration
screen by:

- Right-clicking the mouse on the View that you
wish to configure, causing the pop-up menu to
appear;

- or selecting Views/Configure Current View from
the Main Menu;

- or pressing the EI Configure View button on the
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The Individual View Configuration screen is shown
below. It is divided into three main regions: Satellite
selection on the left, Observer selection on the right,
and the View's current configuration in the middle.

You may select satellites from the Satellites list
. Drag satellite names from this list to the

Current Configuration, Satellites list box

Satellites may be added, removed, or rearranged
within the Current Configuration Satellites list; their
order in the list determines their order of appearance
in the tabular text display in the View. The first
satellite in the list will be the left-most satellite in the
tabular text display.

The Current Configuration, Observers list

displays the observer(s) for which satellite position

information will be calculated. A “short lig” of
ToolBar.
Individual ¥iew Configuration [ |
— Satellites | ~ Current Confiauration Observers —
12 Satellites 1 Observer -
19896010E Salt Lake City, [ 4 )
19960628 Fio-20 Cantan, MY Armarilla, TH
1996063C Ra-10011 . cnden b
19960630 RS5-121 Choose the Observers N Engla

199606
199606
199606

Choose the satellites
that will be tracked in
the View by dragging

that will be used in
the View by dragging
locations.

ondaon, England

Groups are customized in
Setup/Groups or by right-
clicking here

199606 their names. 1
10995069 = mdntreal, P2
Rochester, MY
iEEEbE;ﬁD g Deletel All | i Deletel All | San Francisen, CA
Alouette 1 — Map display — Text display et theViews \{
A0-10 " Kone ™ Mone map and text
hm g = ¢ Rectangular ‘m\ display here.
Satellites up | * Space view " Script tracking
G = Radar 6
— Groups : =
S S o S"':.'!." nalse mns VlSlb'EIE {
‘complete
Maturals — Map size e
Ham3Sats = Small = Medium ¢+ || Number of columns of
text data to display.
WeatherSats — Configurations —( \\
IDEFAULT
K 1 Delete | Eename ? Help

Save different

them for quick access

configurations and recall

The Individual View Configuration screen is the main focus for making each View appear the
way you want it to. This screen isthe place to select the satellites and observers that the View
will track, aswell as the basic maps and text that will be displayed.



observers is provided for quick access . You

may select observers from this list and drag them to
the Current Configuration region.

What controls which satellites appear in the
Satellite List? The satellites included in the selected

Group are displayed in the Satellites ligt.

Clicking on different groups changes the list of
satellites displayed. Two groups have specia status:
the “Complete’ group includes every satdlite in
Nova's database and the “Naturals’ group includes
the Sun, Moon, planets, celestial noise sources, and
cold sky regions. The remaining groups may be
modified by the user in the Setup/Groups selection
from the Main Menu or by right-clicking here on the
Groups Box.

What controls which observers appear in the
Observers list? Nova for Windows includes severa
large databases of locations, including a list of 2,000
cities. These lists are too large for easy access so you
create a “short list” for use in day-to-day Observer
selection. This short list is displayed in the Observers
list box. It may be as long as you wish. You may
modify the Observers list by usng the
Setup/Observers selection from the Main Menu or by
right-clicking on the Observers box here in the
Individual View Configuration screen.

The general appearance of the View is controlled by
the Map Display and Text Display boxes

Select what type of map you wish (or no map for an
al-text display) on the left and what sort of text

display on the right. Each View must contain a map
or text (or both).
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How does one configure maps? Maps may be
configured by right-clicking within the Maps box
@ or by pressing the Maps Configuration button

on the ToolBar. Thiswill display a multi-page screen
that permits control of many aspects of appearance
for all of Nova's maps. This screen is described in
detail below (p. 38).

The number of columns of text (1-12 columns) is
controlled by the Columns Visible entry; large maps
may not fit on the screen with several columns of text.
If more satellites are being tracked than can fit in the
number of columns that have been entered, a scroll
bar is presented in the view to dide the display
horizontally. ~ The Script Tracking selection is
discussed in detail below (page 27).

Advanced users may find that they wish to store and
recall certain configurations. For example,
configurations (satellites, maps, etc.) may be different
between Westher satellites and amateur radio
communications satellites.  You may record View
configurations by using the Configurations drop-down

box After establishing an acceptable

configuration, press the | Mew | button. You will
be queried for a name for the configuration that will
later be presented in the drop-down box. Other
buttons permit you to update an existing
configuration, delete a configuration, or rename it.
All stored configurations are available for use in other
Views.

Views/View Style
Nova for Windows can operate in one of two modes:

Free-Floating Views: all Views are free to be located
anywhere on the windows desktop. They may overlap
other Windows applications and other applications
can "show through" between NfW's Views. With
free-floating Views, the NfW Man menu is
unobtrusive (but it can also be lost under other
windows).

Contained Views: All NfW Views are contained
ingde the main NfW screen. If a View is moved
beyond the edge of the main Nova screen, it is
trimmed. Space between Views is solid desktop color.
With contained Views, the Main Menu is aways at
the top and easy to find. Furthermore, new Views are
launched by double-clicking on the NfW screen.



Conhiguration |

“Normal” footprint
is centered on the
satellite

— hlap area
& World

— Footprints
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Mo footprint

— General

| ¥ Show political boundaries

b America 0 E. Asia

S America  Oceania

I Marmal footprint

"MASA" footprint 4——

[ Show latlon grid

N

over the Earth s surface

Mutual footprint

“NASA” footprint is
centered on the observer
1 TR i e

—

L [ Show paths of the satellite ]

v Tracks of all satellites

Ground track color yl

Elevation contours
can be added to

Fill
v Show Observers
— Ground treﬁ(S ¥ First [ “isible v
‘1 3‘ [ Al =} Elicked

o' Show ground fracks; ud s g =) e = e N o e e e =

[T Show semi-tracks |12 3: L = (IEst
I Use elev. mask IU 3‘ — I Jairieiitielzs zif

: s nenatvel

N ™ Show elev. contours =5

[T Footprint only when visible

¥ AutoCenter map
X

v Hig\hw{ht satellite names

normal and NASA

e | Radar | Sky Moise | Horizan table |

Set the middle of
the rectangular map

Rectanc footprints

v DK | xCancell A= F{esetl 7 Help |

Map Configuration

Nova for Windows includes over 150 maps of various
projections, sizes, and areas of coverage. Further-
more, you have amost complete control of the
information displayed in the maps so that they always
display the data that you need without clutter.

Map Configuration is available in five pages in the
same "notebook;" click on the bottom tabs to change
pages. The Rectangular and View from Space maps
share severa options and their setup screens appear
similar.

\.

Tip: You may access the Map Configuration
"notebook” by severa routes:

- Right-mouse click on a View and sdlect Map
Style, then Configure Maps;

ToolBar

- Open the Individual View Configuration screen
and right-click on the Maps box (remember that
right-clicking on things lets you configure them)

- Click on the Configure Maps button on the

Rectangular Map

The Rectangular map is familiar to most people. It
shows the entire Earth "unrolled” so that it is visible at
a glance. Novas Rectangular map is based on a
modified Miller projection that shows the major
continents with relatively little distortion; the north
and south poles cannot be shown adequately on any
rectangular map.

The Map area box permits selection of the map that
will be displayed. World means that the map will
display the entire world whereas the various continent
names alow zoom-in views of each continent. The
individua continent maps provide resolution of
approximately 10 km/pixel at maximum size.

Ground display controls dynamic features added to
the base map. The "norma" footprint of a satellite
represents the area of vishility of a satellite; that is,
the area of the Earth that is visible from the satellite at
any particular moment. The normal footprint is
drawn around the satellite's sub-satellite point (the
point on the Earth directly underneath the satellite).
"NASA" style footprint, on the other hand, is drawn
around the observer. This is the format used by
NASA when showing the Shuttle in orbit. Each



ground station has a "fence' drawn around it that
represents its horizon for the Shuttle. As the
spacecraft crosses the "fence,”" it smultaneoudy rises
above the horizon for the observer. The radius of the
NASA-style footprint changes with the height of a
satellite above the ground.

Filling footprints refers to
the light shading that NfW
can add to the footprint to
make it more easily visible.
NfW provides the option of

Footprint elevation contours

Caontours every |1':I vl degrees

24

Ground tracks are lines that trace the movement of

the satellite over the Earth's surface. Ground tracks

are useful ways to visualize future positions of the

satellite. NfW permits you to display ground tracks

for only the first satellite in the View's satellite list, for

all satellites, or none [enter O (zero) in the spin box].

In addition, the spin box

alows setting the number of

orbits worth of ground
track to be drawn.

Semi-Tracks ae short

displaying filled footprints
for only the first
satellite on the View's
satellite list, for al

Contours from IU

j to |3U EI degrees

Showe contours for.. —
" First satellite anly

segments of ground track
that show the generd
direction of the satellite’s
movement without cluttering

satellites in the list, or none

& Al satellites in list

up the entire map. Set the

of them.

number of minutes of

Elevation contours may ¢ 0K

X cancel

sadlite movement to be

7 Help displayed in the spin box.

optionaly be drawn within
a footprint. Elevation

NfW permits setting the

contours are concentric lines that show elevation
angles of the satellite above the horizon. Pressing the

screen for selecting parameters for the contours to be
drawn.

central longitude of the Rectangular world map. You
can center the map at any longitude by entering the
value in the spin box. Alternatively, you can let NfW
automatically center the map over the first observer in
the View's Observers list by checking the Auto-
Center map box.

Example of afootprint drawn
| with elevation contours. The

outer ring is 0°; contours are

every 10° from 0° to 30°.




View From Space Map

The View from Space map presents the Earth as seen
from outer space in a three-dimensional perspective.
It is based on the Orthographic map projection.

Options for the View from Space are displayed in the
Map Configuration screen (next page). The map
may be centered over any of the magor continents by
selecting them in the Map Area box. The Dynamic
selection causes NfW to change the center of the map
automatically, in accordance with the movement of the
first satellite in the View's satellite list. As the
satellite moves around the Earth, the viewer's
perspective changes automatically.

{3 03/11/98 11:13:09 UTC P 5 |
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Normal footprint is acircular area drawn on the map
and centered on the satellite's sub-satellite point. This
footprint moves with the satellite and represents the
area of the Earth that the satellite can “see” High-
atitude satellites have large footprints whereas low
atitude satellites have small ones.

NASA footprint is centered on the first observer and
represents the horizon for the first satellite on the list.
In other words, when the sub-satellite point (the spot
on the Earth immediately underneath the satellite in
space) of first satellite on the list crosses the NASA
footprint perimeter, the satellite has just risen above
the observer’s horizon. This is the display used by
NASA for each of its tracking stations. If the
observer's horizon is obstructed in some
directions and the Horizon table (see below)
has been filled out, it will be useful to check
the Use horizon table box so that the NASA
footprint portrays the actual horizon of the
observer.

Fill first sat’s footprint and Fill additional
footprints control whether the footprints are
lightly colored to make them more easly
visble.  Number of ground tracks tells
NfW how many orbits to plot as lines on the
Earth's surface. The lines represent the
paths of the sub-satellite point; a ground
track helps to show where a satellite will be
traveling in the future. Set this value to 0
(zero) to turn ground tracks off.

Tip: You can aso change the View from
Space's center continent by |eft-clicking
on the map itself, on the desired continent

B Configure the View from Space map
by clicking on the Map Configuration
toolbar button
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Configuration for Yiew from Space map

— Map area — Footprints — General
 Dynamic WY Asia : ¥ Show political boundaries
Mo faotprint
& M. America © E. Asia o W Show Latlon grid
ormal footprint :
C S Ametica © Oceania ™ Show dayinight
“MA=A" footprint ¥ Fill dayside
" Europe = Morth pole :
Mutual footprint ¥ Show observers
 Africa Select the area of the —
world for map center Fill ¥ Highlight satellite narme Viewer's
. distance from
~ Sround tracks W First ™ “isible ¥ Show zoom buttons the Earth

¥ Show ground tracks Al T Clicked Zoor aut factar

Mumber of ground ] = o — Orbit Display shows
tracks to plat x orbit display & the satellite's orbit
- ; in space
[T Ground tracks for all sats ™ Use elev. mask Il:I vl [ Show orbits \—

o = L e |1 34
ti ot =

= Stiow satellites i arbit

Ground track colar yl [T Show elev. contours ==

¥ Show sub-satellite point [T Footprint only when visible

¥ Labellsatellites in arbit

Fectangular  “fiew fram Space I Radar | sky Moise | Horizon tahle |

Ok | xgancell = Eesetl 7 Help |

Map Configuration notebook's View from Space page.

Show & label
the satellite's
position in its
orbit

The Orbit Display box contains settings that control
plots of satellite orbits in space (as opposed to on-the-
ground). You can set the number of orbits of each
satellite to show by entering a number in the spin box.
In order to show the orbits of some satellites, it is
necessary to “step back” from the earth to get a useful
perspective. The Zoom level spin box controls the
viewer's apparent distance from the Earth. Large
zoom levels make the Earth appear smaller and permit
plotting of high-atitude satellite orbits. Finally, you
may select whether to show the satellite’s position in
its orbit as well as whether to labd it.
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Radar Map
NfW's Radar map is an
innovative means to display

satellite positions relative to an
observer. The Radar Map is
centered on the first observer in
the View's observer list. North is
a the top of the map and
concentric circles indicate
elevation above the horizon. The
outer edge of the map is the
observer's horizon. The center of
the Radar map is overhead.

When AutoTracking is enabled,
the Radar Map antenna circle
should remain approximately
centered on the moving satellite
marker throughout each pass.
This lets you visualy observe
your tracking system’'s
performance

Dgrion, OH

Overhead

e

30° elevation

pd

w

B

Configuration for Radar map

Satellite paths

v Show satellite path

Mumber of
paths to plot

v Show paths of all =
[ Show when opticall
Check hereto
show passes of all
satellites rather v

than only the first

sadliteinthelist | “PPra artenna

bearnwidth

Use the [ Llse horizon table
HorlzanabIe v Show location label
to outline areas

of horizon

obstruction [ Enable Sat-ID
from

Observer's W Show cursor azfel

|ocation.

ar J Yiew from Space

oK | xgancel‘ 7 Help

30 5| degrees

Number of satellite passesto
plot on the Radar Map..

o

[ Shaded background
[ Flip East-YWest
W Label M-S-E-WY

g

13

atellites Also show

y wisible
¥ Stars

[ Show star names

5 3

[ Constellations

Mlinirnurm
magnitude

[ Planets

Approximate
antenna 3-dB
beamwidth for

antenna position

display.

Radar | aky Moise | Haorizon table




The Radar map page of the map configuration screen
is shown on the previous page. The number of
passes to plot affects how many paths to display
across the Radar map. It is often useful to plot the
next pass or two to visuaize where in your sky the
satellite will be, how high it will ultimately rise, etc.
Set this spin box to 0 (zero) to turn off pass plotting.
By sdlecting Show passes of all satellites you can
control whether NfW plots passes of only the first
satellite on the View's satellite list or all satellites in
the list. If the observer's horizon is obstructed in
some directions and the Horizon table (see below) has
been filled out, you may check the Use horizon table
box so that the radar map perimeter portrays the
actual horizon of the observer
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The Radar map can plot the direction in which your
antennas are pointed if an antenna interface is
ingtalled. By selecting Show antenna postion, a
circle is displayed on the radar screen corresponding
to the direction of the antenna. The diameter of the
circle is set by the Approx. antenna beamwidth spin
box.

If Enable Sat-ID is checked, mouse-clicking on the
Radar map will show a pop-up status box of the
nearest satellite. If Sat-ID is not enabled, then
clicking on the Radar screen will command the
rotators to move to that azimuth and elevation.

Sky Noise

The sky is not entirely quiet at VHF/UHF frequencies.
Some regions generate noise that can mask weak
signals. The Sky Noise map is useful for determining
when the satellite will be located in front of noisy
areas of sky.

The Sky Noise maps are drawn in a format that may
not be familiar to some users. The
vertical axis is Declination, which is
measured above (north) and below
(south) of the equatorial plane. The

Show Horizon plots a curve on the map that
represents the current horizon at the AutoTracking
Observer's location. Show satellite path displays a
curve showing the path of the satellite against the sky.
Show Sun plots the sun's position on the map and
Show temperature labels displays numbers
representing equivalent noise temperature of the map's
contours.

Configuration for Sky noise map

equatoria planeis a_projection of the Sefect freguency Map frequency

Earth's equator out into space. The for Sky Noise map =

horizontal  axis of the Sky S
Temperature map is presented in & 436 MHz (~2 m)

Right Ascenson. R.A. is measured

in hours (1 hour = 15°) with O hours € 400 MHz - {~70 cm)

being along a north-south line at

Greenwich, England. Lines on the ™ Show horizon

Sky Temperature map are "contours’ Select additional
generally similar to contours on a [T Show satellite path options
topographic map.  Each contour

connects points of equa noise I~ Show Sun

temperature. W Shaw temperatura labels

The Sky Noise map configuration W Show antenna position

page permits setting various options
on the Sky Noise map. Map
Frequency sets which map is drawn
on the screen. Maps have been
prepared by the IEEE for 50 MHz,
136 MHz, and 400 MHz. The 136 v DI{%
and 400 MHz maps correspond to the =

Approx. antenna bearmwidth 30 3

| 4 Qancell

degrees

7 Help |

amateur 144 and 432 MHz bands.

\ Rectangular j iew from Space f Radar ), Sky noise f Horizon table [




Horizon Table
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Map Configuration [ | |

Horizon Table is a means of

Harizon @ 0-20°

modeling the observer’s horizon to

Horizon @ 20-40°

account for obstructions such as

Horizon @ 40-60°

Haortizon table for

mountains, buildings, or trees.
The full-circle horizon is divided

Horizon & 60-80°

AutoTracking location:

into 20° dices in the Horizon table

Haorizon @ 80-100°

Canton, MY

configuration page. For each

Harizon @ 100-120°

dice, enter the actua horizon

Haorizon @ 120-140°

If the AutoTracking Observer’'s horizon

devation as seen from the

Horizon @ 140-160°

is blocked in some directions, edit

antenna's point of view. For

Horizon @ 160-180°

these values to show the horizon at the
specified azimuth. For example, this

example, if mountains obstruct the

Horizon @ 180-200°

entry shows that the horizon from 120°-

horizon from 80°-180°, then their

Haorizon @ 200-220°

140° azimuth is 13°.

general profile can be entered in

Horizon @ 220-240°

the 80°-180° dlices (see example).

Horizon @ 240-260°

Where the horizon is flat, enter 0°.

Horizon @ 260-280°

o O O O DO & Do = o0 m O MmO

It is also possible to enter negative
valuesif necessary.

Horizon table moddling is used in
display of NASA-style footprints
and in the outer perimeter of the
Radar map. The horizon table is not included in

L m mm e A mE

]

The Horizon table permits visualization of

obstructions to the AutoTracking observer’s horizon

AQOS/LOS cdculations, which are based on a 0°
horizon assumption.

Satellite Script Tracking

Nova for Windows includes a powerful tool for
managing automated tracking of multiple satellites.
The Satellite Script is a time

sorted list of passes for all the Configure Yiew

satellites in a View. When Script Yiew's clock
Tracking is enabled, NfW will Text display
automatically  track  multiple il 3l 12
passes of multiples satellites for tap size
Experimental

an indefinite period of time.

T vy v

The Satellite Script editor consists of two pages: Text
and Graphics. The Text display lists every pass of
every satellite in the View's list in chronological order.

In order to use Script Tracking, passes must be
selected from this complete list. If there are
more than two or three satellites in the list, it is

Set up Satellite Script by right-clicking on
/'a View to show this pop-up menu

Minimum Pass Duration refers

Set up scrpt tracking

likely that some of them will overlap in time with
others. Therefore the passes that you wish to
include in Script Tracking must be chosen, a

to the duration of a pass. If the Create gel'bgwew
passs duration is less that the Prink Wigw
value st in this entry then the Help

process called "selecting.”

pass will not be included in the
Script. Clicking on the Default button before exiting
the screen will set these rules as defaults to be used in
all subsequent Script operations.

Each View maintains its own Script. You may
preview and edit the entries in the Script by using the
Script Editor. Access the Script Editor by right-
clicking the mouse on a View and sdlecting Set up
Script Tracking from the pop-up menu.

You may select passes manually or you may let
NfW do the job automaticaly by using the
AutoSelect button. To manually select passes in the
text screen, smply click on them with the mouse. In
the Graphics screen, click above the pass line (this
will cause an arc to appear over the pass line,
indicating that the passis selected).
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In situations when two satellites are
visible simultaneously, select the
Conhgure Scnpt Tracking one that Isszltge“ﬁ;?igtthe View's

— Start Dategosss — Script Rules vg -

Select passes that

are passing from Select passes that
reach at least this

south to north _ ¢
[ Only Ascending passes elevation

3 3l ntonn A [~ Only Descending passes /

Select passes that
are passing from
north to south

2 :l Dwration idays)
Select passes

W Default to current o 0K | X Cancel | E‘Refaultl ( that last at least

this long
( Set these rules as I
defaults for all Scripts

[T Favar higher priority satellites

bdinimurn elevation attained [degrees) 0 <

0 3

Minimurm pass duration (minutes)

Configure Script Tracking screen sets the rules/limits for use in selecting satellites for Script tracking.

=|

Satellite Scnpt

Satellite Date A0S Los Duration Interwal A0S Max LOS
Tine Time Betweesn AT El AT

nl'l 10 20 271°

BIue-hlghllghted
passes have been
selected for use in

Scrlpt tracking.'

331797 2

4197 00:41:36
Initial listing shows all T ¥
passes of aII.satlellltes LAl Sclect passes |nd|V|duaIIy

in the View e
caa 1] by mouse-clicking on
' i them, or let NfwW select
automatically

105*

Fasszes in script list: 33 / Fasses chosen fram script list: 24

o QK | Eecalcl Select All |gnselecmll i’.ﬂ-.LIIIII Select Setup | Erint | T Help ||

The Text page of the Satellite Script notebook shows all passes of all satellitesin the View's satellite list.
You may select passes by mouse-clicking on them or by letting NfW select them automatically
using the rules set in the Configure Script Tracking screen (above).



Satellite Scnpt

Y ou can adjust the starting

~Monday, March 31, 15597

154022

AD-ID *=

221548

20:19:57 Q

20:44:43

FO-20

2a24:%1

Ri-1%

N 7
Selected passes (those
that will be used in
Script Tracking) have
an arch over them

=

225442

ends of the arch

| and ending times of the Script
| tracking pass by dragging the

00:41:36 ‘dDb\

2a51:21

This passis not

o052
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Readout of the time

selected. If you want to
select it manually, click
above the pass line

where the mouse cursor
ispointed. The bottom axisis time.
/ ( Use dlider to scan through time
R o e e e L f A\
Time-= 14 20 a1 ad a3 I '\ I 1
Cursor tirne: | 2202452 —— Day e [+ ht TJ D

- Graphics Display {

o DK | Eecalcl Selact All |gnselecml|| Auto Selectl Setup | Print | 7 Help ||

Nova for Windows' graphics display of Satellite Script pass data presents a clear summary
of multiple passes of several satellites. Linesrepresent passes; arcs over lines show "selected” passes.

AutoSelect evaluates all the passes in the list
according to the rules set forth in the Configure
Script Tracking screen. In the Configure Script
Tracking screen, you can set the beginning and ending
times for Script calculations as well as set Script
Rules. These rules govern how NfW evaluates passes
to see whether they are selected in the Satellite Script.
Each pass must meet the criteria set in the Script
Rulesfor it to be AutoSelected.

Default to Current tells NfW to aways use the
current dateltime as the starting point for Script
caculations. If this box is unchecked then Script
calculations will begin at the time/date specified in the
spin boxes.

Favor Higher Priority Satellites means that if two
satellites are above the horizon at the same time (and
otherwise meet selection criteria) that the satellite
whose name is higher on the View's satellite list will
take precedence. If this box is unchecked, then the

satellite with the longer remaining pass duration will
be selected without consideration of its priority.

Only Ascending Passes means that only satellites that
appear above the horizon ("risg") in the south and
"set" in the north will be selected; Only Descending
Passes means that passes must rise in the north and
set in the south to be selected. This option is useful
for polar-orbiting weather satellites.

Minimum elevation attained refers to the elevation
above the observer's horizon that the satellite attains
during a pass. In other words, if Minimum Elevation
Attained is set to 25° then the satellite must achieve an
elevation of at least 25° at some time during a pass
for that pass to be selected. If the satellite's maximum
elevation during a particular passis only 24° then that
pass will not be included as part of the Script.



Utilities/Listing
Nova for Windows includes comprehensive
capabilities for producing tabular listings of satellite

positions. Listings may be directed to the screen, to a
printer, or to adisk file.

Listings are available in four main formats:

- One Observer presents information about one
satellite as seen from one observer's location.
Position data are calculated at step intervals as set
in the Setup screen (see below).

- AOS/LOS lists only AOSLOS times for the
satellite and one observer; this is convenient for
assessing many upcoming passes of the satellite on
one screen.

Operating mode (set in
i SHatellite Pazz Data

Setup/Satellites’M ode Sched)

32

- Two Observers lists one satellite’s position from
the points of view of two observers smultaneoudly.
This is smilar to the One Observer page in that
data are presented at a specified time interva
(chosen in Setup).

- Two Obs. Mutual Window is a summary of the
mutua windows of the satdllite with two observers;
these are the times when the satellite is above the
horizon at both locations simultaneoudly.

To select a format for listing, click on the notebook
tabs across the bottom of the Listing screen. Select a
satellite and observer by using the Setup button.
Remember to click the ReCalc button to recalculate
pass information after making changes in the Setup.

“Phase” of the satellite... its
position in its orbit. Ranges
from 0-255 starting at perigee.

Time ATim . Elew. Fange Height Mode 5S5FLat S5FLon Ph Sguint
A A
=============== Mir =================== Tyuesday/ Apr}/F 01, 1997 =f======4
00:57:19 109.0° + 2.3° 2049 392, 1 3. 7°N /E4.0'W 118.7/ 0°
02:27:19 212.8° + 4.8° 1813 3 A B4 7°W 112 o
02:32°19 100.5° +26.5° 814 3 Su-Sadlitepoint e few ik o
04:02:19 258.7° + 1.0° 2190 K] 9 98( “Squint” angle (also known
04:07:19 340.4° +41 .4° 589 397 . 76| as“offpointing’). Based
04:12:19 G58.7° + 0.9°* 221k 391. 1 S51.6°W 48 onALAT & ALON s&tin
05:42:19 318.1° +16.3° 1131 392. 1 51.0°H 84 :
05-47:19  60.3° + 6.4° 1702 391, 1 50.1°F 55) Setup/Satellites
07:17:19 308.3° + 8.6° 1541 391, 1 S51.5°H 91.4°W 149.1 0°
07:22:19  73.5° +19.9° 991 390. 1 46.3°H £3.9°W 162.9 0°
08:52:19 295.4° + 3.3° 1964 391. 1  49.5°H 98 7°W 156.7 0°
08:57:19 181.9° +40.0° 594 389. 1  40.7°N 7?5.1°W 170.5  0°
10:32:19 229.1° + §.5° 1749 387. 1 33.9°N 88.5°W 178.1 0°
=============== Miy =================== [Jednesday, April 02, 1997 ======
01:32:19 152.6° +16.1° 1127 392. 1 36.2°H £9.7°W 115.4 0°
01:37:19  73.6° + 1.8% 2117 . . a0V 129.3 0°
03:07:19 253 .7° +728.6° 769 [ Click hereto highlight all portionsof R*W 123 .0 o-
03:12:19 57 . 3° + 8.4°  1556] thepasswhenthesaelliteisabove [J°W 136.9 0°
04:42:19 291.0° + 9.0° 1514 Observer's horizon ‘W 130.6  0O°
04:47:19  41.0° +14.4° 1214 . . P11 144 5 0°
06:17:19 299.4° + 1.5° 2144 392. 1 50.9°H 100.9°W 138.2 0° r
n 2710 b I . [N b [n ' | | 1 ol A Y 71 Ty Y S N e T | n=
v
Setup Yisible? Erint 7 Help

s — X

N\

\
AOS/LOStimes only
for one satellite

\
One satellite, one observer.
Set Satellite, Observer,
and time step in Setup

(}we satellite, two observers.
Set Satellite, Observers, and
time step in Setup

AN
Summary of mutual
windows between two
observers




Utilities Two-Satellite Mutual Visibility

The Two-Satellite Mutual Visibility utility calculates
times when two satellites will be in line-of-sight of
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visible if they are going to communicate with each
other directly and not by means of a ground station.

each other. Two satellites must be mutualy
[ - TR Thisis the satellite that the Observer
i 2-5atellite Mutual Yizibility can see best during the period of 2-
| £ satellite mutual visibility
! U0-22 + AO-21 Urbana. I \
: 2-5Satellite Visibility 2 Satellites + Observer & Access
Date Start End Turation Start End Duration Satellite
11727796 13:34:37 13:50:16 00:15:33 13:44:33 13:50:16 00:05:42 &0-21 4
|| |11-27-96 15:17:05 15:32:45 00:15:40 15:28:12 15:32:45 00:04:32 AD-21
[ [lhir2736 165935 17.15:18 DO-15:42 16:59:35 16:59:46 00:00.10 U0_22
] g OO :40:41 O0:56: 36 Ld [f-40-59 [J[]-5E -3 a0 A
| 1172896 02 ] ] * (19 AD-21
| | |11-28-96 04| Periodof timewhen thetwo Period of time when the two 40 AQ-21
11-28-96 14| satellitescan“see” each other satellites can “see” each other J 03 A0-21
112896 16 . . . . _ and the first observer can “see” 01 Aao-21
11,2896 17:45:39 18:01:27 00:15:48 one of the satellites 39 U022
1172996 02:09:30 03:25:01 00:15:31 07 To-22
11-29-96 04:52:01 05:07:30 00:15:29 : : : : : 240 To-22
1172996 23:39:07 23:55:15 00:16:08 23:51:51 23:55:15 00:03:24 A0-21
113096 01:21:36 01:37:44 00:16:08 01:35:43 01:37:44 00:02:01 AO-21
1173096 13:19:26 13:34:50 00:15:24 13:22:17 13:34:50 00:12:33 A0-21
1173096 15:01:5% 15:1%:18 00:15:20 15:05:49 15:17:18 00:11:28 AD-21 -
1173096 16:44:27 16:5%9:44 00:15:17 16:44:27 16:51:19 00:06:52 Uo-22
12-1-96 00:25:38 00:41:00 00:15:21 00:25:38 00:33:06 00:07:283 4A0-21
12196 02:08:05 02:23:33 00:15:28 02:08:05 0Z2:20:45 00:12:40 AO-Z21
12-1-96 03, . 04:05:43 00:14:14 TO-22
12.1-9¢ 15| Sameaslobserver but caculatestimeswhen B 9¢.cp.4g gp:03:06 A0-21
12-1-9¢ 17{ bothsatellitescan “see” each other and both 17:46:19 00:05:12 UQ-22
12-2/96 14: Observefscan;SBG” one of the satellites. 14:15:48 00:00:01 AQ-21 =l
j-'L ansel EeCaIc/I@Ereak Setup | Graphics | Erint | % Help
y A
1 Dhserver /

4

Time when the satellites are within
line-of-sight with each other

Twvi Sat.

00:4 0 1
mutual vis. i
1
| Time when the 1% satellite (AO-21 in this
| case) is line-of-sight with the Observer
U022 |
1 o0:45:02
' 00:55:26
1
: 4 (' Time when all conditions are met 3“>
1
A0-21 I

00:40:5d

O0:S6:5E

00:55:30

Time when the 2" satellite (UO-22) isline-
of-sight with the Observer



In addition to smple satellite-to-satellite visbility,
NfW aso caculates the times when one of the
satellites will also be visible to a ground station. The
satellite that is within line-of-sight to the observer is
called the access satellite because this is the one which
could be accessed from the observer's location while
smultaneously being line-of-sight with the other
satellite.  This stuation is necessary if the ground
station is going to access one satellite and then relay
through the second satellite.

The 1 Observer page of the Mutua Vishility utility
notebook displays data for two satellites and one
observer, whereas the 2 Observers page includes a
second ground station.

The first step in generating an ephemeris of 2-satellite
mutual visibility is to enter the Setup screen and select
the satellites and observer(s) of interest. When this is
finished, click on the ReCalc button to perform the
calculations.

34

The first column of the display shows the date,
followed by three columns that show when the two
satellites can see each other. The following three
columns show the times when the satellites can see
each other and at least one of them is visible from the
observer's location.

The Graphics display shows a diagram of the situation
for any pass. First, select a pass by clicking on it.
Then press the Graphics button. Three horizontal
lines are presented, representing times of visibility of
the two satellites. The lower two lines show when the
satellites are visible to the observer; the top line shows
when the satellites are mutually visible (i.e. visble to
each other). The vertica dotted line shows the time
period of overlap, when the satellites re visible to each
other and one of them isvisible to the observer.

Utilities/Eclipses

Nova for Windows' Eclipse Utility permits prediction
of time periods during which a satellite will pass into
the Earth’'s shadow. Almost all Earth-orbiting
satellites are solar-powered; eclipse periods drain their
batteries. If a satellite remains in eclipse for too long,
its ability to function may be serioudy impaired. In
some cases, such as OSCAR-10, onboard battery
fallure has left the satellite totally dependent on
exposure to direct sunlight. The satellite cannot
function whileit isin eclipse.

The Eclipse utility contains two pages. one that
displays Eclipse periods on an orbit-by-orbit basis and
another that summarizes entire days at atime.

The Every Orbit page shows the starting and ending
times of each period of eclipse for the selected
satellite.  As with the other utilities, you may select
the satellite by using the Setup button. Start, End,
and Duration are self-explanatory. Interval between
represents the time between successive eclipse periods.
Daily Summary combines all eclipsesin each 24-hour
period and presents a summary. Duration is the total
number of minutes of eclipse for the day. Percent is
the portion of the day that the satellite spends in the
Earth’s shadow. Longest is the length of the longest
Eclipse of the day. Sun angleis the angle between the
orbital plane of the satellite and the Sun. [llumination
is the percent illumination that solar panels receive; it
is relevant only if ALAT and ALON information are
available and have been entered in Setup/Satellites.
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Solar panel
illumination if the
satellite SALAT & 15 B
ALON are known
~FQ-20 i\
——————— Ezlipse —F—— Interwval Sun
Date Stgrt E‘an Duration Eeiween angle Illumination
41597  00:00\ nn/11:28 —4—m—m— —-25 . 0.0 =
4-15-97 01:43: 3:50 c20:29 01:/1:47 -25.9- 0.0
4-15-97 03:35: 604 : i -25.3° 0. 0%
4-15-97 05:27: g:24 Timebetweenthe B _oc 4: o ne
4-15-97 07:20: : end of one eclipse Angle between the
41597 09:12{ period of eclipsefor and ?ﬁgmm?g of satellite's orbital
41597 11:04 ; € Nnex lane and the Sun
415,97 1256 each orbit D p———— .
41597 14:49:12 15:09:46 00:20:33 01:31:39 -—-24.7° 0.0
4-15-97 16:41:26 17:02:06 00:20:39 01:31:39 -—-24.7° 0.0
41697 18-33-44 18-5d4-20 0O0:20:35 01:31:37 =24 6" n.0%
. . . 22037 01:31:40 -24 .47 0.0
The Every Orbit page of the Eclipse Utility SI0-37 N1-31-36 =74 4° a0z =
summarizes periods of time when the satelliteis - 20 : 33 01:41:33  —24. 27 0. 0%
in the Earth’s shadow. Thisis useful for cel:3d 0l:3l:35 -24.27 0.0%
. . . c20:35 01:31:37 =240 0.0
predicting daily electrical performance. 20-44 01:31-35 —24 0° 00
c20:39 01:31:33 -23.8° 0.0
Ma-15-9%7 09:31:51 09:52:36 00:20:44 01:31:33 -—-23.8° 0. 0%
¢ Eclipse Utility HE |
-F0-20 e
Date Duration Fercent Longe=t Sun Angle Illumination
41597 n4:18:21 17 9% oo 20:39 —-24. 4" 0.0 = J
41697 N4 &£9:15 18 7% nn:z20: —-23.0° 0.0 —
4-17.-97 04:p31:149 18 34 00 20:56 "
4-18.-97 04:33:03 19 0% oo:21:.05 Duration of the
4-19.-97% 04-134-E51 19 1% oo:21:14 longest eclipse

Eclipses are

Percentage of the

period during

b4
b4
o4
?’;
) ?’;
a. ?’;
S31 : b
i/% %/ su_mmarlzed for the ; day that the .
4.2, entnlreday. Duration g | satelliteisinthe 12 &* 0.0
424 Isthesumofal — Wo'l  Eathsshadow. ~i1.0° 0. 0%
475 7 eclipses during the 9 bve o — g 3¢ 0. 0%
4/267 24 hours UTC. §.4%  00:22:11 -7 6" 0. 0%
4279 . . g.5% o 22:18 —6.0° 0.0
4-28-97 04:50:44 20, 2% 002226 -4 . 3" 0.0
4-29-97 04:52:24 20, 3% 002235 -2.5° 0.0
43097 04:54:05 20, 4% 0o 22:43 -n.a8- 0.0
C-1.-97 04:46:57 19 9% 00 22:50 1.0° 0.0
Co2.-97 04:.34:37 19 1% 00:22:56 2.7° 0.0
C-3.-,97 04:59:21 20, 8% 00:23:05 4. 57 0.0 =]
L 497 05:01:08 20, 9% 00:23:14 6.3 0.0
L5297 05:02:48 21 .0% 0o:23:22 g.1° 0.0x
CA6-97 05:04:39 21 . 2% 0o:23:31 9.9° 0.0x =
C 7 07 nd.CcCHd . 40 hr l - no .22 .20 11 hr ne+s
Wl Close | =L Print | 7 Help

- Daily Surnrmary f

Eclipse Daily summary combines eclipse data for each 24-hour period,
facilitating a longer-term perspective, useful for predicting spacecraft power budgets.
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Success Potential between Dayton, OH and Londaon

=+ T+ T 1 1
L HVANENEEEEEEEEEEEEEEEEE.
L IN P AT

success Potential (%)

N A
SN ENEEEEEEEEEEEEENSEEn
SN e
LSJHEENEANIEEEEEEEEEEN e
SN
NliEEEEEIN NN I

20
S HEIEEERN RN e
/ANEEENII NN A

o1 2 3 4 5 B 7 8 9 1011 1213 14 15 16 17 18 19 20 271 22 23
Wednesday, April 16, 1897 (LITC)

_\ Success potential 4 Spatial polarity § Declination f Degradation f Sky Temp /4 Distance [

o OK

<= Previous| Current ‘ o) it ==

Calendar

Setup ‘ Erint ¥ Help ‘

UtilitiessMoon Graphs

The Moon Graphs utilities are intended to assist
amateur EME (Earth-Moon-Earth) communications.
This utility screen has a number of pages that work
together.

Success potential (above): Thisis adaily graph of the
estimated success potential of a specific EME link. The
two dtations are set in the Setup screen.  Success
potential is based on the assumption that both stations
are horizontally (linearly) polarized. Obvioudly,
success potentia is zero if the Moon is below the
horizon for one or the other station. During times of
mutual window, success potential is dependent on the
chances that Faraday rotation (which is essentially
unpredictable) will be aligned in a manner that will
counteract spatia polarity mis-alignment of signals (see
below).

Paul Kelly (N1BUG) has shown that Faraday rotation
can overcome the effects of spatia polarity offset. As
an example, consider two stations that are currently
experiencing 90° of spatial polarity offset. This would
normally result in extremely high loss via the EME
path. However, if there is 45° of Faraday rotation, then
a transmitted signal will rotate 45° on the way to the
Moon and 45° on the way back, resulting in excellent

adignment. NfW’s graph calculates spatial polarity
offset as well as the range of possible Faraday rotation
angles that would be necessary to produce low-loss
adignment of EME signas between the two stations.
The larger the range of “good” Faraday angles, the
better the probability of success. A smal range of
“good” Faraday angles means that Faraday must be just
right, and it seldom is, so that the success potentia is
lower.

Spatial Polarity: This graph displays the geomelric
gpatial polarity offset between two stations for a 24-
hour period. The offset is converted to dB for ease of
comparison. Spatial polarity offset results from the fact
that two horizontally-polarized antennas are not co-
planar if the stations are located far apart from each
other. Specificaly, Northern-hemisphere stations (JA-
NA, NA-EU, for example), when viewed from the
Moon, are nearly perpendicular to each other. On the
other hand, stations at the same longitude are always
co-planar and never suffer much spatial polarity offset.
The amount of spatial polarity offset changes as the
Moon moves so the value of offset can be graphed each
day. If net Faraday rotation is low, asit often is during
times of low solar activity, then spatial polarity offset
provides a useful guide to signal strengths.



Declination: This graph shows the cyclic changes of the
Moon'’s declination through a month. Declination is the
angle between the Earth’'s equatorial plane (the
imaginary plane that passes through the Earth’s equator
and extends in al directions out into space) and the
Moon. This angle varies +/- ~20° each month.
Northern-hemisphere stations have longer Moon access,
and generaly lower sky temperatures, when the Moon
isat higher declination.

Degradation : This graph displays the EME path
degradation as computed from equations originaly
developed by Derwin King, W5LUU. Degradation is
expressed as dB in comparison to the best-case situation
of lunar perigee against quiet sky. In other words, if the
Moon is not a perigee and is in a region of sky that
emits more noise than “cold sky,” then EME signals
will be degraded by some amount.

Degradation is dominated by sky noise on 144 - 432
MHz and by distance at higher frequencies. Thisis
because the sky is uniformly rather quiet above 432
MHz. A “spike’ in degradation is visible on the graph
at times when the Moon isin front of regions of noisy
sKy; in general, EME operation is difficult at these
times.

*%* Moon Graphs

Moon Degradation at Dayton, OH

Time of least degradation
when the Moon isin
front of “cold” sky and
relatively closer to the
Earth.

Uegradation {dB)

7
123456768 91011121314151617 16192021 2223 24 25 25 27 28 29 30 31
April, 1897 (UTC)
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Sky Temperatureis one way of expressing the RF
noise emitted by the billions of starsin the sky. Some
placesin the sky have relatively few close, noisy stars
so those regions are considered relatively quiet in the
VHF-UHF range. On the other hand, the center of our
gaaxy isextremely noisy becauseit isrelatively close
and contains a huge number of stars. The Sky
Temperature graph shows how the contribution of sky
noise varies through the month as the Moon moves
across the sky. At some times, the Moon isin front of
quiet sky and EME operation isfavored. At other
times, the Moon isin front of noisy sky and EME
signals are relatively weaker because they are partly (or
completely) obscured by the noise from the rest of the
universe.

The Distance graph shows how the Earth-Moon
distance varies through the month. The Moon’'s orhit is
elliptical, meaning that is sometimes quite a bit closer
than at other times. This difference amounts to
approximately 2 dB differencein EME signa strength
between perigee (closest) and apogee (farthest).

The Moon graphs utility also contains a pop-up
calendar. Itisuseful for viewing the dates of weekends
(when most EME activity takes place). Y ou may click
on days to move the graph’s day quickly.

Peak in degradation is
due mostly to increased
sky temperature when
the Moon isin front of

the center of our galaxy.

«’QK |+Ereviuus| Zurrent | et = |@C§Iendar| Setup | Erint | % Help




Utilities/Quick Visibility Check

The Quick Vishility Check provides an overview of al
the satellites in the main Nova database. Blue check
marks adjacent to satellite names indicate that they are
currently above the AutoTracking observer’s horizon.
Vishility isrecalculated every five seconds.
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Azimuth/elevation data for one satellite are displayed in
the lower right corner. You may select a different
satellite by mouse-clicking on it. Initidly, the selected
satellite is the AutoTracking satellite. If you select a

different satellite in the Quick Visibility Display, it can
become the AutoTracking satellite if you also press the

J accept |bUtt0n.

Quick Yizibility Display Time : 01:45:02
INTELSAT 707 IRIDIUM 10 IRIDIUM 27 IRIDIUM a8 IRIDIUM 3
V' INTELSAT 709 IRIDILM 11 IRIDIUM 28 IRIDILUM 43 IRIDIUM 70
¢ INTELSAT 801 [RIDIUM 114 IRIDIUM 23 IRIDIUM 50 o & IRIDIUM 71
INTELSAT 802 LM 12 IRIDIUM 20 IRIDIL IRIDIUM 72
« INTELSAT 203 ) M52  IRIDIUM 73
INTELSAT 804 Satellites that are currently IRIDIUM 53 IRIDIUM 74
' INTELSAT 805 above the horizon are IRIDIUM 54 IRIDIUM 75
« INTELSAT 506 ckecked blue IRIDIUM 55 IRIDIUM 76
v INTELSAT K IRIDIUM 18 TRIDIUM 35 IRIDIUM 56 IRIDIUM 77
v INTERBOL 1 IRIDIUM 17 IRIDIUM 36 IRIDIUM 57 IRIDIUM 73
INTERCOSMOS  IRIDIUM 18 IRIDIUM 37 IRIDIUM 58 IRIDIUM 20
IRIDIL IRIDIUM 53 IRIDIUM &1
IRAS IRIDIU{  Click on asatellite to IRIDIUM B IRIDIUM 82
IRIDIUM 02 IRIDIUY  make it become the IRIDIUM 61 IRIDIUM 53
IRIDIUM 03 IRIDIUY  AutoTracking satellite IRIDIUM 62 IRIDIUM 24
IRIDIUM D4 IRIDILIR IRIDIUM 62 IRIDIUM 25
IRIDIUM 05 IRIDIUM 22 " IRIDIUM 43 IRIDILM :
IRIDIUM DB IRIDIUM 23 IRIDIUM 44 & IRIDIUM g Current AutoTracking
IRIDIUM 07 IRIDIUM 24 IRIDIUM 45 ¢ IRIDIUN satellite’s position
IRIDIUM D8 IRIDIUM 25 IRIDILUM 46 IRIDILIM
IRIDIUM 09 IRIDIUM 26(  Thisis the current IRIDIUM G
AutoTracking satellite
K cing ol
utoTracking satellite otk 158 1¢
o 0K | X cancel | v 5ccept| A’.ﬁl
10-28 Elgvation I £7.B°

Accept changein
AutoTracking satellite




AutoTracking

Nova for Windows includes full control of
azimuth/elevation antennas using one of severd
commercial control interfaces. When AutoTracking is
engaged, antennas will follow the AutoTracking satellite
whenever it is above the horizon at the AutoTracking
Observer’s location.

Right-clicking on the AutoTracking Status Box (next
section) displays a pop-up menu for configuring
AutoTracking. \

AutoTracking
Observer sdects the
observer that will be
used as the
AutoTracking
Observer.  The list
presented in this screen
is the “short list” that is built in the Setup/Observers
screen.  In other words, you select the AutoTracking
Observer from a list that is itself taken from the large
Cities, EME Database, and DXCC countries lists.

AutoTracking Satellite selects the satellite that will be
followed by the antennas during AutoTracking. Drag a
satellite name from the list to the rectangular box
labeled AutoTracking Satellite.  Satellites may be
drawn from groups in the same manner as in the
Individua View Configuration screen.

Sumrmary
Hide title bar
AutaTracking Obzerver
AutaTracking Satellite
Configure Botator

Configure Rotator accesses a screen for setting up and
calibrating the antenna rotator and its interface. This
screen is aso available through the Setup entry on the
Main Menu; please see its discussion for selecting the
antenna control interface, calibration, etc.

:

utoT racking Observer

—AutoTracking abs.

—Ohserers list
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Cantan, MY

Alcoa, TH
London, England
Albhuguergue, M

|Cantnn, i

K\

Anderson, BC
Calgary, Alberta
Buffalao, MY

Drag an Observer to the
AutoTracking Obs. box

anaolulu, HI
dependence, MO
hiladelphia, PA

aulouse, France

Lrbana, IL
hule, Greenland

Click Setup to change the
locations that are listed

W Ol | XCancell Setup | 7 Help ||

— Satellites

AutoTracking 5 atellite

AD-10
ST5-83
Mir
AD-2
AD-21
AD-16

AutoTracking
atellite

Mlir

Vs

Fo-20
FO-28
LO-18

Drag a satellite to
the AutoTracking
satellite box

ki0-23
ki0-25
[0-26
L0-22
Lo-14
LIo-11
Wyi-18

I

— Groups

Complete
Maturals

GPS
hetear YW
Russian

hLinn Lo

erl

o 7 e

Click on a Group name
to view its contents
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AutoTracking Status Box [
The AutoTracking Status Box is a

Click hereto turn
AutoTracking on/off
\

compact display of the AutoTracking
satellite’s current position as well as the
orientation of the antennas. It aso
provides the capability to turn
AutoTracking on/off by mouse-clicking
the upper left corner cell.

/) " p—

[J AutoTracking 03:09:20 !Elzl
Off FO-20 |  Antenna(
Azim. ATL.I° 135.3° L Current antenna
position
Elev. 51.2° +19.6°

Right-click  the
AutoTracking Status Box to view a

mouse on the { AutoTracking satellite

adjustments of
AutoTracking time

Current position of the ] Time slider for small

summary of the AutoTracking Satellite’'s
current conditions.

The Status Bar isvisible on-screen if an antenna control

interface has been selected in Setup/Antenna Rotator

Additional AutoTracking Information

Nova for Windows is different from other satellite
tracking programs. It does not require memory-resident
DOS drivers (“TSRS’) in order to control antennas
through hardware interfaces such as the SASl Sat
Tracker.

Most antenna control interfaces are supplied with a
diskette containing programs for calibrating and driving
the interface under DOS. These programs are not
needed for Nova for Windows. You do not need to
install or run any of these programs.

Installing AutoTracking I nterfaces

SAS| Sat Tracker and AEA ST-1: Plug the
interface into an available parallel (printer, "LPT")
port and connect the cable to the G-5400 rotator
control box.

Kansas City Tracker and RIF-PC : Plug the
interface card into an available 8- or 16-bit ISA dot
and connect the cable to the G-5400 rotator control
box.

M? RC-2800P : Plug the computer-interface cable
into an available serid ("COM") port and connect
the cable to the RC-2800P rotator control box. If a
second control box is used for elevation control,
daisy-chain the control boxes together with a DP-9
seriad cable.

All interfaces: Start Windows and launch Nova for
Windows. Under Setup/Antennarotator, select the
appropriate interface from the pull-down list. 1f
necessary, change the port settings in the boxes bel ow
the pull-down list. Novafor Windowsis ready to
control antennas. For greater pointing accuracy, also
fill in valuesin the Cdlibration Page.

Additional information for Nova for Windows 32
(Windows '95 and Windows NT):

If you will be using a pardlel (printer) port antenna
control interface (such as the SASI SAT Tracker) with
Nova for Windows 32, then you MUST disable the
printer port from within Windows '95 (or NT). If you
do not disable the printer port, Nova for Windows 32
may not be able to communicate with the antenna
control interface.

For Windows '95:
Click "Start"
Click "Settings"
Click "Control Pandl"
Choose "SYSTEM"
Choose "Device Manager"
Click on the"+" sign next to "Ports" (this expands
the list)
Single-click to highlight the Printer Port to which the
antenna control interface will be connected.
8. Click on the "Properties’ button below the window
9. Find the white box in which "Original configuration
(current)" iswritten
10.Click on the box next to "Original configuration
(current)” to UN-check it.
11.Click "OK"
12.Click "Close"

oukrwdE

~

(continued...)
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For Windows NT:

1. Inthe Main program group, select "Control Panel”
2. Inside Control Panedl, select "Devices'
3. Scroll down through the list of devices until you

come to "ParPort."

Highlight " ParPort"

Click "StartUp"

Choose "Disabled”

Click "OK"

Repeat Steps 5-7 for the "Parallel" entry (just above
"ParPort").

9. Click on"Close"

© N O A

Nova's ToolBar

The ToolBar provides fast access to the most
commonly-used functions in Nova for
Windows. Each View contains a ToolBar.
Clicking on ToolBar buttons avoids severa

Freeze
View's time

Small and large time
steps backward

View from
Space map
steps of menus. Rt
] . Text-only F
The function of each button is shown on the display

diagram below. The top row of buttons
afects the time within a View. You may [y
move forward or backward in time in either map

small or large steps. The actual time assigned
to each step may be set by right-clicking on
the View and sdecting View's clock. The
time-step buttons can be locked down by
pressing the Shift key while muse clicking on
one of the buttons.

Small and large
time steps forward

map
»
s
map
o
Launch a
new View

Satellite Configure
script View

al -J(C)
G ||~

Change

View's size

Configure
View's map

The middle row of buttons control the Noya for Windows floating ToolBar provides access to the most
appearance of the View and what kind of map frequently-used functions.

is displayed, if any. You may quickly jump
among map styles with these buttons.
The bottom row of buttons formats the Views shape

and the appearance of its maps. You can also set up
Satellite Script tracking and launch anew View easly.
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Setup 5ounds

Pressing the::ﬂﬂl] button in the Individua View eaGE] o TCA IE:] Los |
Configuration screen opens a window where
sound alarms are configured. Sounds are [ PAnnounce TOA — ¢ seconds
configured separately for each View. panonne Lt ; m o

| BEEP iy | minutes
The Setup Sounds window (right) has three W Satellite name ) Test
pages. AOS, TCA, and LOS. AOS sdts the W ‘“is approaching TCA"
sound that will be played just before the satellite
rises above the 1% Observer's horizon. TCA Applies to .,
sounds play immediatdly before the sound
reaches it Time of Closest Approach, and LOS v Al satellites in this Wiew " Onlky 15t satellite
occurs before the satellite passes beow the
horizon.  OK X Cancel 7 Help iy Record
Sdlect the sound that will be played from the
drop-down box. Each box contains the names of sound statement of the satellite’'s name, and the words “is

files (in the WAYV format) that Nova for Windows
finds in the folder Novawin\Sounds\Noises. Other
noises may be added by copying new WAV filesto this

folder.

Satellite names are Stored in

risng” or “is setting.” Click on the Test button to hear
what the announcement will sound like.

The time before the AOS or LOS event when the sound
aarm will be played is specified in the spin box. In the

the example, sounds will play 10 seconds before AOS and

\Novawin\Sounds\Satellites folder. They are arranged before LOS of all satellitesin the View.

by the NORAD catalog number of the

satellite.  For example, Mir's catalog EXFF27499 09:08:10 UTC Manned spacecraft configuration Hm

number is 16609 so its name file is
16609.WAV. You can easlly record new
satellite names or replace those supplied
with Nova for Windows. Windows ‘95
and ‘98 include a smple sound recording
utility in the Accessories/Entertainment
folder.

Sound darms are set for each View
individually. You can choose to enable
notification of AOS and/or LOS,

Star Display

Nova for Windows can display the
brightest 1,600 stars against the Radar
Map (shown) and the Sky Temperature
map. Enable this feature in the
appropriate  map configuration screen

accessed by pressing the j Configure
maps button on the Toolbar of each View.

Moving the cursor over a star will display
its RA/Dec, name, and visual brightness.

...........

ONEDDECCLEE]
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Interesting Activities

+

+* e

Nova for Windows flexibility enables
severa interesting possibilities. For
example, you can display positions of
an unlimited number of satellites
simultaneoudly. The figure to the right
shows areal-time display of 4,700
satellites. Such adisplay is not
especially useful for tracking but it does
provide an intriguing perspective on the
distribution of satellitesin the near-
Earth environment. The map was
created by acquiring alarge Keplerian
data set and using the "Complete" group

' Low-Earth-Orhbiting \

3 , ) ¥ : : Y i (LEO) satellites are
(minus natural satellites), setting the . _ BRI . sbundant. The
View from Space map to Orbit Display, Sees 2 e Earth is hidden

number of orbits=0, show satellites. At et _ under this"cloud."
With this large number of satellites, one ot
must be somewhat patient. R e

. + 1“?"‘*;“‘.“;‘{ 1.-# i . *++ +

o+ + +
+ t K, .
+ - + +

"geosynchronous”
satellites

(above) View from Space map
with 4,700 satellites displayed.
Somewhere under the central
cloud of L.E.O. satellitesis the
Earth.

(left) 100 orbits of the
Russian Mir space station.
This display shows the web-
like pattern of repeated
space tracks and the "hole"
above about 57° latitude
where the satellite never
passes.




Frequently Asked Questions

Q: | just installed my registered copy of Nova for
Windows but it says that it is a "demo." What
should | do?

You have apparently made a mistake in entering your
serial number during ingtallation. You must re-instal
NfW from the origina disks, making sure to enter the
full seria number including the NL D- prefix.

Q: How do | update Keplerian Elements?
See page 11.

Sep 1: Acquire a computer file of new Keplerian
elements. There are many sources of these files.
We prefer the internet site maintained by Col. T.S.
Keso, PhD. of the U.S Air Force
http://www.celestrak.com  Other  sites  are
maintained by AMSAT and other organizations.

Sep 2: In Novas Man Menu, go to Setup, then
Satellites.

Sep 3: In the Setup/Satellites screen, click on the
& Update | Update button.
Sep 4: In the pop-up box that appears, select Update
again.
Step 5 : At the next prompt, tell NfW the name of the
file that you downloaded in step 1.

Sep 6: Click OK and NfW reads the file and updates
al Keplerian elementsin afew seconds.

Q: How do I hook up my antenna interface?
See page 15, Setup/Antenna rotator.

Q: How do | tell the program about my location?
Sep 1: Go to the Main Menu, Setup, then Observers.

Sep 2: In Setup/Observers, see if your town is listed in
the Main Database (the one on the right side of the
page). If it is there, then drag it to the short list on
the left. If it is not in the Main Database, do the
following:

Fill in the blanks in the Edit Location in the lower
left corner of Setup/Observers. Enter your town's
name, itslatitude, and its longitude.

When al entries are completed, press the

£dd to Ohservers List | button to add this new
location to the short list. You may aso want to
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press the Make AutoTracking Obs.
wish to AutoTrack from this location.

button if you

Sep 3. Exit the Setup/Observers screen by pressing
OK.

Sep 4: Click on the View that you wish to configure
with your location.

Sep 5: Right-click the mouse within the View to reveal
the pop-up menu. Select Configure View.

Sep 6: In the Individual View Configuration screen,
find your town in the short Observers list on the far
right side of the screen. Drag the name toward the
middle and drop it in the Observers box under
Current Configuration.

Sep 7: Click OK and you're finished.

Sep 8 (optional): If other Views have aready been
launched, repeat steps 4-6 as necessary.

Note: If you want al new Views to have your
location automatically used when the View is

cregted, click the =2 Default| Default button
before leaving Individual View Configuration.

Getting Help

Nova for Windows includes context-sensitive Help
on amost every Setup or configuration page. In
addition, small pop-up hints appear near buttons if
they have been enabled in Setup/General.

Northern Lights Software Associates welcomes your
e-mail comments, suggestions, and criticisms at
nlsa@nlsa.com or nlsa@northnet.org.

If necessary, you may telephone NLSA at (315)
379-0161 Please have your serial number
available. NLSA's FAX number is the same as the
voice number.

NLSA's Web page is http://www.nlsa.com

Nova-Net is a free "reflector” mailing list for e-mail
correspondence regarding Nova. Check our Web
page for subscription information

O 1997, 1998, 1999, 2000 Northern Lights
Software Associates. All rights reserved.




