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Orbcomm View Copyright

Entire contents copyright 1997, 1998 by Northern Lights Software Associates.

Orbcomm View and its accompanying programs and files are protected by copyright 1997, 1998 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 Software Associates License Agreement

Orbcomm View (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. a book 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's entire liability and your exclusive remedy shall be, at NLSA's
option, (a) 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 Rights in 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 laws of the State of New York.

[0 1997,1998 Northern Lights Software Associates
All Rights Reserved
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Introduction

Orbcomm View (“OV”) is an innovative map-based
satellite tracking program. It features realistic 256-
color maps and an unlimited numbers of satellites,
observers, and views.

Orbcomm View is available in two forms: 16- and 32-
bit. The 16-bit version of OV runs under Microsoft”
Windows 3.1 and later (including Windows °95)
whereas OV32 requires Microsoft” Windows ‘95 or
Windows NT.

Features:

* Visually stunning maps, projections, styles, and
sizes

e Unlimited numbers of satellites, observers, and
views simultaneously

» Tracks all artificial satellites, Moon, Sun, planets,
and celestial noise sources

» Fast, accurate, and clear satellite positions

* Floating/docking toolbar for easy access to common
functions

* Context-sensitive online help

» Multi-level configuration setup screens

» Text listings to screen, printer, or disk file

* Priority tracking of groups of satellites

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

* Satellite eclipse predictions

* 2,000-city database included

In this manual, references to “OV” apply to both

varieties of the program (16- and 32-bit); “OV32”

refers to specific features found only in the 32-bit
version.

System requirements:

33 MHz 80386 (or better) processor, Pentium”
preferred for OV32

Math coprocessor required

Orbcomm View 16 (16-bit): Microsoft” Windows
3.1x (or Windows '95)

Orbcomm View 32: Microsoft” Windows '95 or
Windows NT

Video: 256 colors or more; 800x600, 16-bit color
preferred

At least 10 MB hard disk drive storage

Installing Orbcomm View

From diskette:

* Insert the Orbcomm View Disk #1 into the
floppy disk drive of your computer.

* If you are using Windows 3.1x, click on File
(top left in Program Manager)

* If you are using Windows 95, click on the
Start button (lower left corner of the
Windows desktop).

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

¢ Follow the directions in the Orbcomm View
Setup.

From the Orbcomm Network:
* Click on Network Neighborhood
¢ Click on OCC, then Volume 2
* Click on OV
* Double-click OV _16.EXE or OV _32.EXE

* This begins installation process on your
computer
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Orbcomm View’s Views

Orbcomm  View displays satellite tracking
information in “Views.” A View consists of a map,
columnar text data, or both together. One or more
Views may be visible simultaneously. 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. OV may have as many Views
active as you desire.

In normal use, two or three Views is usually
sufficient, but there is no inherent limit to the
number of Views that may be open simultaneously.
Each View can track an unlimited number of
satellites and observers.  Satellite positions are
displayed on maps and numerical data are displayed
in columnar format as shown below.

Views are created by double-clicking anywhere on
the OV “desktop,” by choosing Views/Create new
View from the main menu, or by clicking on the
E New View button on the toolbar.

L3 M[=1 3
1 Sat 1|
Azimuth 55.4°
Elevation -16.37
Range 53134
Height 75548
ADS @ 5° 17:38:07
LOS @ 5° 17:49:16
Intil 03:10:01
Daration 0o:11:09
ADES Az 185°
Max El 4G5°
LOS Az, 33°
Cirhit Mum. 13033
Keps age FEd O1hr

Orbcomm View’s Views may contain text, map, or both. This View shows a Rectangular-style map.

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 specified. 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
list then each satellite’s current position is listed for
each observer.

Maps

Orbcomm View contains four major map types with
many user-modifiable attributes in each map:

* Rectangular (modified Miller projection)

* View from Space (Orthographic projection)
* Radar (upper hemisphere projection)

* Sky Noise (rectilinear RA/Dec projection)

The Rectangular map (above) covers most of the
Earth; only the poles are omitted. It is convenient for
showing the positions of several satellites and their
footprints at once. The rectangular map can be set to
display any longitude at the center. Individual
continents can be “zoomed in” for greater detail. On
the standard 800*600 display, the single-continent
rectangular map displays a resolution of about 12 km
per pixel. Land and water are accurately shaded to
illustrate elevation and depth, respectively.




(7]9/21797 16:01:07 UTC H=1E3

— 1 Sat 1|
; Azimuth 116.8°

Elevation 1.2

Fange CRREW

Height 74539

A0S time 16:01:18
LOS time 16:04:38

: < i . Lintil 0o0:01:10

Change the continent at the : ' \ Diuration 00:03:20
center of the map by mouse- | - ADS Az 108°
clicking on a new continent. S i Max EL 1"
05Az | 7

Ombit Ny | 13034

Keps age fd,EIShr

Real-time text data concerning
the satellite. You can show as
) many columns of data as there
Satellite’s “footprint,” the R ' are satellites in the View

area of the Earth visible to T (see Individual View
the satellite at this moment. 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.

The View from Space map shows a realistic
perspective of the Earth from a position out in space.
The land surface is rendered to show topography and
the oceans are shaded to indicate water depth. The

position is centered over one of the continents. You |
may change the center continent in one of two ways: Orbit Num: 13038 :
. . . Azimmth @ 31.5°
* Left-mouse click directly on the continent that you Elewation: -21.6°
want to turn to; S5F Lat @ 63.8°N

* In the Map Configuration screen (accessed from 53F Lon @ 14.9°E

Rane P 6,340,353 kn
the | Configure Maps button on the ToolBar or Height . ?;?_ 4 km
the View's pop-up, activated by clicking the right Next &0%5 : 02:20:42 TTC

Next LO3 @ D2:32:42 UTC
. ) Tntil : 0A:35:44
In addition, you can easily change the apparent Duration : 00:12:00

distance from which the Earth is viewed by clicking Mode : GlobalGram
the left mouse button out in space, away from the
Earth's image.

mouse button).

Pop-up information about a

satellite is available by clicking
Clicking on the View from Space map near a satellite on its name in any map.

will display a pop-up information window about that
satellite.
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The Radar Map, a Northern Lights EXE:VIETE AR R Pt rallle

Software innovation, displays a view
of the sky with the observer at the
center, similar to a radar station.
North is at the top of the map, east to
the right, etc., 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
visualization of the direction that the
pass will travel across the sky.

The Sky Temperature Map portrays
the sky's "equivalent  noise
temperature.” Thermal noise,
generated by billions of stars in the universe, is more
concentrated in some parts of the sky than others.
Contour lines on the Sky Temperature map are similar
to contour lines on a topographic map; they show
areas of higher or lower amounts of sky noise.

%1 12726796 4:07-18 AM UTC

Wa=hingtlan, OC

OV’s Radar map shows a full view of the Observer’s sky.
Overhead is in the center of the Radar map.

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

The axes of the Sky Temperature map are

Dc:ll vt

V@ w18 a7 16 15 12 13

Right soamsian

familiar to astronomers but perhaps not to
satellite users. The wvertical axis is
Declination, which is the angle between the
item of interest and the celestial equator
(the imaginary extension of the Earth's
equator into space). The horizontal axis is
in Right Ascension. This represents the
angle (measured in hours = 15° ) between
the item of interest and 0° longitude at
Greenwich, England.

Orbcomm View includes Sky Temperature maps derived from
IEEE measurements at three frequencies: 50, 137, and 400 MHz.



Setup/General

The General setup screen provides access to settings
that concern all of the OV program. These settings
will affect the overall OV screen display as well as
performance. All selections are retained from session
to session.

Tracking Algorithm: Select between G3RUH’s Plan-
13 and SGP4/SDP4 tracking algorithms. The G3RUH
algorithm by James Miller at Cambridge University is
a simplified 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 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/SDP4 is more time-consuming and
should be wused if high accuracy is needed.
SGP4/SDP4 is also useful if Keplerian elements are
old because it more accurately accounts for long-term
effects of small gravitational and drag forces.
SGP4/SDP4 is the default algorithm for OV.

Setup/General

5

Distance units: select between English, metric, or
nautical units. These units will be used throughout
Orbcomm View. Default is metric.

Maps: 8-bit maps have 256 colors and most laptop
users should select this option. 24-bit maps have
millions of colors and appear best on high-quality
monitors.

View style: (see p. 6) Free-floating Views may be
placed anywhere on the Windows desktop. A thin
Main Menu bar for OV will remain, providing access
to control functions. This option permits fast
switching of focus between OV and other programs
but it may result in a cluttered screen.

“Contained within main OV form” means that all
Views are confined to the OV screen, which may be
minimized if desired. This option generally results in
the most pleasing screen display if OV is the only
program being run. This is the default for OV.

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

This choice affects
all distances
displayed in

Orbcomm View

This choice affects
all maps displayed
in Orbcomm View

Fast but less
accurate

Tracking algarithim
& (G3RUH Plan-13

 SGP4/SDPY

Most accurate, OV's

Distance units
& kilameters

= miles
™ nautical miles

Mapﬁ_‘l

" B-hit (256 colars)

& 24-hit imillions)

Pre-position the

default algorithm.

mouse cursor over

— |

Wiew style
™ Free-floating outside O

Select whether you
want separate,
independent Views or

& Contained inside OV farm

OK button in most
setup screens

[~ Pre-position cursaor

Check this box to

all OV's Views
contained inside the

main OV form. Lipdate interval

|15E| 3: mrilliseconds
2\

Ciptical visibility limit

I':' :l dedrees

show pop-up hints
for OV’s controls

¥ Show hints
r Include refraction
cnrrectnn\

Check this box to
K correct positions
—) for atmospheric
fracti
~/ Bl x Lenicel ? Help How far below the e

\
How often should
OV update satellite

positions?

horizon must the
Sun be for the sky

to be considered
“dark?” (default=0)

Use Setup/General for items that apply throughout Orbcomm View.
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useful when you are first learning to use OV but you
may want to turn them off after you are familiar with
the program. "On" is the OV default.

Include refraction correction instructs OV whether
to correct satellite elevation angles for the effects of
atmospheric refraction. This effect is always small,
becoming entirely insignificant above about 5°
elevation. There is a slight speed penalty for including
refraction correction.

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

Views/View Style

Orbcomm View can operate in
one of two modes:

L] e
Mrhcnmm Vissw 17 we 10

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

y, bk Gewr Mew Wibs FIF Hez

AL am [

Los1ine CREIB
i | COET 55
Daricn CERIZ
A0S EI bl
P | e
Ll g, 4"
Lirzad Mo R
_liegaege | AzLEN
Wos | ChiedCun
sl A

other programs' windows).

Urbrparm Yiaw X var 1.1

Bz Edup Yewe Lilte: FIF Hodp

e n T |E =gl

FTPHzipbat ek bt Flprady E

-10]=] el (T,

—F | WPzt Sop [ Oiherm . [DESTS S T21R0

750 Contained Views (left): All OV

=l Views are contained inside the

B main OV screen. If a View is

" moved beyond the edge of the

Lot main OV screen, it is trimmed.

o Space between Views is solid
B

desktop color. With contained
Views, the Main Menu is always
at the top and easy to find.

stan | E resdvetd J W Cvwin.. | B Metszeps | BIRE a2 | 2 doiowet . | WRae S [ Ouhorn . | {HERGHT S R 17PR




Setup/Time

—Crent settings

Click here to stop
updating the time
shown in the boxes.

4 Click here to reset the

Day
time in the boxes to the - -
current computer time. I1 u El I22 El

flinute second

Click here to reset
the computer’s
clock to the time
shown. This
change cannot be
undone.

|54 j

(D Set computer clock |

|49 j

2 |
— Localws. LITC
— Computer time —————————
 Local o~ UT[( This it the time to

which the computer’s
clock is set.

— Display time

" Local " UTC

This it the time that you
want OV to display.

W 24-hour format

Local time offzet
frorm UTC (hrs)

Number of hours
difference between
UTC and your local

-

[Current computer clock time |

time. NOTE : Western
Hemisphere values are

™ + 142 hour
/V

HL Eesume |

% Heln |
s

— 1 Add 30 minutes for this
time zone

negative.

Correct timekeeping is essential for accurate satellite predictions.
Make sure that Orbcomm View 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 all of OV’s satellite predictions so it must be
set accurately. It is wise to check the clock at least on
a regular basis 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 values, 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 OV how to interpret the
time and date that it retrieves from Windows. Check
the appropriate boxes to tell OV whether your
computer clock is set to local time or UTC, and
whether you wish OV's display to be in local time or
UTC.

If “Local” is selected for either the computer clock or
OV’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 local time is behind
UTC, then the offset is negative.

NOTE: The offset value is negative for Western
Hemisphere stations. For example, U.S. Eastern
Standard Time requires an offset of -5.

Setup/Satellites

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

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
elements are used in satellite-tracking calculations to
predict the position of a satellite at some time in the
future. OV combines Keplerian Elements and the
current time/date from the computer to determine the
satellite’s current position. OV then uses the
observer’s location to compute the satellite's azimuth,




S etup/S atellites [ |
kKeplerian elements 183 availahle satellites. Last update an: 1001 05a7
Satellite name |F1 Al G2 G2 Glonass 58
A2 3 Glonass 34 Glonass a7
Catalog number |23545 Ad (oF} Glonass 36 Glonass 58
_ 67367 09916437 Ad 5 Glonass 38 Glonass 58
Epach time | : A5 CB Glonass 40 Glanass B0
Element set |252 AR Cy Glonass 41 Glonass B1
AT ca Glonass 44 Glonass 62
Inclination | E9.97100000 AS 01 Glonass 45 Glonass 63
RA Asc Mode |135_5521[|[|[|[| AMSC-1 Click on a satellite name to select it. Glonass &4
B1 Then you may view or edit its Glonass b5
Eccentricity | 0.00152120 B2 Keplerian elements manually. Glonass BB
B3 Glonass 67
Arg. of perigee |213=8-2T”'3EIEIEI B4 Glonass 50 Glonass B
BA Glonass 51 Glonass 64
b [y {121 69030000

B eI | B Glonass 52 Glonass 70
Mean matian | 1445613813 BY {Glonass 53 Glonass 71
Ba Glonass 54 Glonass 72
Decay rate | 0.00000568 o Glonass A5 Glonass 73

Epoch orbit # |13286 | | i

o add % Update Clean ~ Mew | I Delete “ Find ‘
Keplerian elements [~ & X Cancel [\? Help | Wha's Up? ;

Derived shows information
derived from the currently-
selected satellite’s Keplerian

elements.

\
Click Update to update Keplerian
elements from a computer disk file.

/
Find locates a
satellite in the
database

Clean updates Keplerian elements
and removes all non-matching
satellites from the main database.

Setup/Satellites is the place to update Keplerian Elements

elevation, and other 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 sources including Orbcomm's web site
http://www.orbcomm.com.

How often do you need to acquire 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 the Orbcomm
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.

The Setup/Satellites/Keplerian Elements page in OV
provides the means to update Keplerian elements
smoothly and easily. The large list on the right of the
screen contains all of the satellites in OV’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.

The Keplerian Elements 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 main database list. Be cautions when
manually editing these values because some values
may cause the satellite to “crash” or its calculations to
make OV unstable.



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

The |+fce Derived| button displays a pop-up box

containing values calculated from the selected
satellite’s Keplerian Elements. Period is the time
required for one complete orbit. Apogee height is the
maximum altitude that the satellites achieves and
perigee height is the minimum altitude.

The |4}' ﬂdd.

adding a satellite. It doesn't actually do anything.

button provides instructions about

To update the satellite database, click on the

A Qﬂdatel button. A pop-up dialog box will

prompt you for the name of the computer file
containing new elements. This file must be in the
“NASA 2-line” format. Header text, which often
accompanies files downloaded from the Internet, is
ignored. OV reads the new file and updates the
Keplerian elements for all satellites in its database that
match entries in the new file. For example, if OV
contains entries for fictitious satellite A, B, and C but
the new file only contains elements for A and B, then
C’s elements will remain unchanged. On the other
hand, if the new file contains elements for additional
satellites, then they are automatically added to OV’s
database. In the preceding example, if the new
Keplerian element data file contained entries for A, B,
and D, then OV’s database would add D
automatically. This may be useful if you have access
to a variety of elements in small files but it may lead
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to an accumulation of unneeded satellites after some
time.

Use the B3- Clean | button to make OV’s database
exactly match the contents of a particular Keplerian
element file. In this operation, all non-matching
satellites are removed from OV’s database. After a
Clean operation, OV’s database will contain only

those satellites in the new file and no others.

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 OV’s database.

If you wish to add one or two new satellites from a
NASA 2-line format file, you may use the

i

% New | button. It will prompt you for the file

name, read the file, and add the satellites to OV’s
database.

button removes selected satellites

i

The | 1} Delete

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

The | % | Eind | button helps to locate a satellite in

i

the database. Enter its name and the database list will
move to it, displaying its Keplerian elements in the
edit region to the left of the list.

Who's Lip?

H

scans through the satellites in the main

database and highlights all satellites that are currently
above the observer’s horizon.
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Setup/Groups

You may have
as many groups

Setup/5 atellites .
as you wish

OV’s Groups are user-defined associations of

satellites. They are provided as a convenience for ~ Groups y

accessing similar satellites together. For example, Orbeomnm A &2l - de peyy
each plane of Orbcomm satellites might be placed g;gggmm g E
in a Group. You may have as many Groups as Orbearmm D P — -
desired and each group may contain an unlimited Orbcomm F = i} Delete
number of satellites. For the sake of practicality, W orbcomm G —
however, we recommend that groups contain fewer I; Iridium = |l# Colar

than 25 or 30 satellites. Y
—Grn}ﬂorhcnmm A members Set the colors that

OV uses to

The Groups page of

Groups are collections of | | %,

Setup/Satellites i hat b nT Boxes show the color illustrate satellites
creates and edits satellites that have i currently associated with and their footprints
Gr Gr something in common. a5 the Group. A check mark

oups. OUPS 1 You create and edit your 1.3 shows that color is

are collections of actually being used.

satellites that are | & 275" Setup/Groups fid
e
defined by the user. 8.7

These are the satellite
"members" of the
selected group

They have no direct connection with any View but o1
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.

Select satellites by
certain criteria based
on orbital elements
(for advanced users)

Groups are created with the Add button. The =i Select Sats | W Delste |
group is named and at first it contains no satellites.
Select the satellites of interest with the mouse and 1\ Groups f Keplerian elements [
drag them to the Group members box. Entries in
the Group members box may be deleted or
rearranged with the mouse as well.

OV includes existing and planned Orbcomm constellation,
weather satellites, and other groups

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.

Color Setup for Orbcomm A |

Colors opens a dialog box where you may set the by

colors associated with groups. If a particular  Use colors for Group Foaotprint pattern —
satellite is included in more than one Group, the , " Sparse
satellite's color will be set by the Group most I Footprint

recently edited. —) ™| Ground tracks & Marmal

W Crhits in space " Dense

5 n Choose colar Mote: Footprint filling
: is also affected by

Current settings in the Map
color Configuration screen

o QK | X Qancell ? Help




I+i Select Sats opens the

# S atellite Selector
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- T Summary 5 sats
Satellite Selector shown above. o FO-o0
This feature permits advanced Eccentricity het;vhnjagn 0.010000 and O.040000 MACEAT 2
users to sort through OV's entire o OFEQ 3

. Inclinatian Any
satellites database and extract AND Summary of SAMPEY
satellites meeting certain criteria. Period Any selection rules N | Starlette
For . §xample, a partlcu'lar AR These satellites
application may require selection Maxt ADS Any fit the rules
of all satellites with, say, certain ArD
eccentricity or mean motion. Use Cluration between 5.0 and 15.0 min.
the tabs across the bottom of the AND Choose between
page to choose which rule to Apoges Ay p AND & OR
modify (Eccentricity, Inclination, : HD for relations

Ferigee Any between limits

Period...). For each rule, select

whether you want Any value to be
all 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

— Rules : Duration 7,

 Any (ignore)

= Maoare than...
f* Betwean..

Set selection

Felations

rules and limits
_ cap | @
minutes 0
50 " OR |
[ &)
' Lessthan... [15.0 :

any quantity, select ANY as the

_5 Eccentricity B Inclination ﬁ Period ﬁ Mext 505 % Duration A

Perigee F_

rule. For example, choosing ANY
inclination means that ANY is
ignored in  selection  when v JOK P

X Cancel

D Mew Group
—N

/? Help |

4

inclination is evaluated. 7 7
Select which

Finally, in the Relations box, | ruleto modify
select whether you want all the
rules to be met simultaneously
(AND) or whether meeting any
rule (OR) will be satisfactory. 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.

v Tip : If OR is used as the Relations operator, then
setting any rule to ANY will mean that all satellites
in the list will qualify for selection.

/ .
Start the selection

Create a new Group
from the satellites based on current

rules & limits.

selected here

OV’s Satellite Selector is used to build groups
based on their orbital characteristics.

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, as if you
had dragged each satellite from the master database
list manually.
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Setup/Observers

The Setup/Observers screen presents OV’s database
of observer locations. OV’s observer database is
maintained in two parts: the Main Database which
contains thousands of cities and a short Observers list
of observers that are user-selected. The short list is
shown on the left of the Setup/Observers screen.

The shorter Observers List is used in configuring
Views instead of presenting the entire Master
Database. For example, in the Individual View
Configuration screen, only the contents of the
Observers List (and NOT the Main DataBase) are
presented. Therefore it is necessary to set up the
Observers List to contain all locations that you might
want to use in Views.

SetupfObservers |

Customize the Observers List to suit your needs.
Observers may be taken from the Main Database 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 drag-
and-drop. Search for locations in the Main database
by using the Find First and Find Next speed buttons
(with the flashlight icons).

To enter new locations that are not already contained
in the Master Database, mouse-click on individual
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 or Add to GES List to
enter it in the GES list. Entries in the Main Database
cannot be edited.

— Observers list — Main Database

Anchorage, AR

| v

arsaw, Poland

Wausau, Wl West Mermphis, AR

Buenos Aires, Argent.

AZ-GES (St Johns, A9 /arwic:k Bl Walwatasa, Wl YWast Palm Beach, FL
Beijing, China Build your personalized “short list” A WWestbrook, ME
Belfast, M. Ireland \\. of Observers by dragging locations Westerly, Rl

Bremen, Germany from the Main Database of 2,000 VA Westland, M

cities to the Observers List

YWestrinster, CA
!am'nd\Westminster, o

Caracas, Wenezuela Y
Casablanca, Morocco _r [Waterloo, 1A Wialls, MY YWestminster, MD
Chicaga, IL aterloo, ON Wendover, LT YWeymaouth, kb,
Dallas, TX atertown, MY West Allis, Wl YWheaton, MD
Delhi, India atertown, S0 West Covina, CA Wheeling, W'
Dulles, %4 aterville, WA West Fargo, MND YWhidbey |s., WA,
Farnham/ECS aukegan, IL West Haven, CT White Plains, MY
Fucino, ltaly \ aukesha, Wi WestAills, CA YWhitehorse, Yukon
GA-GES (Ocilla, GA)
Geneva  Switzarland ;I \\gl( J LI
Edit the latitude & longitude of
A
i Delete i Sort | —\. locations by dragging them to Il R | %'l
i i the Edit Location box. After i
~ Edit Location making changes, click on Add to O
Location  Temporary Observers List to save. _ & OK
Latitude deg. 45 Longitude deg. 74 on  Washington (USNO),
Latitude min. 0 Longitude rmin. 0 Latitude © 38 92° Maorth X Cancel
Latitude sec.  0.00 Longitude sec.  0.00 _
Longitude © 77.07° West
MNorth or South Morth East or\est  West J 7 Help
+ Add to Observers List | A Addto GES List |
\‘ N
N
To add an unlisted Observer, enter data in the 4 The Orbcomm GES list is a list
Edit Location box, then click on Add to of GES locations, separate from
Observers List to save the new location the main locati’on database.

Use Setup/Observers to 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.”



OV’s ToolBar

The ToolBar provides fast access to the most
commonly-used functions in Orbcomm View.
Clicking on ToolBar buttons avoids several steps of
menus. The ToolBar floats freely on the screen, but
its functions are tied to whichever OV View has
focus. Determine which View has focus by noting
the color of its title bar. Change focus by simply
clicking on the View.

Rectangular
map

i

Change
(\ View's size

Zip mode
pause

Configure
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Views will follow the Master. Changing the Master
View's time will automatically change the time on
the other Views. Clicking the Time Link button
again releases the Views.

To change which View is the Master, turn Link
Time off. Then click on the View that you want to
become the Master, giving it focus. Then activate
the Link Time facility again by clicking on the
button.

Text-only
display

I ER
ip mode
' on/off '

View from
Space map

/ !
Configure Launch a Link times of
View's map new View several Views

OV's floating ToolBar provides access to the most frequently-used functions.

The function of each button is shown on the picture
above. The ToolBar may be dragged anywhere on
the screen by using the hand-shaped button.
Configure the ToolBar to suit your tastes in
Setup/ToolBar or by right-clicking the mouse on the
ToolBar itself.

v Tip: If you drag the ToolBar against the side of
the screen, it re-shapes itself into a vertical
orientation; dragging it against the top or bottom
of the screen arranges the buttons horizontally.

i@| Time Jump is a means to quickly adjust the

internal time of an OV View. Time may be
advanced forward or backward by a particular
number of minutes. In addition, time may be
changed to the same mean anomaly position in any
orbit number, or simply to the next or previous orbit
from the present one. Finally, time can be changed
to the next or previous AOS or LOS of the satellite

| @l Link Time links the time of two or more Views.

To activate Link Time, click on the Link Time
button. The View with focus (a darker title bar at
the top) will become the Master time, and all other

N

Time Jump |

Previous et

Wminutes
number [13059)] 3:

S Reset |

il Qlusel 7 Help |

g - Time- [; step

‘5 Go to orhit

-- Orhit -

~LOS -

e |e |2

i
- A0S~ [
i

Orbcomm View's Time Jump facility permits rapid
excursions to future or past times, orbits, etc. Changes in
Orbit or AOS/LOS refer to the first satellite in the View's

satellite list.

Go to Orbit, Previous or Next Orbit, AOS, or
LOS refer to the first satellite in the View's
satellite list.
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Views/Configure Current View

One of Orbcomm View’s 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 simultaneously. Views may have
different  satellites, observers, maps, and even
timekeeping.

v 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 El Configure View button on
the ToolBar.

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 satellites in
the tabular text display. Entire Groups may be

moved at once by dragging the Group name from the
Groups list ‘

Individual ¥iew Configuration [ |
— Satellites —— [~ Current Confiauration Observers —
F1 2 Satellites 1 Observet 1| | [Marman, oK 4

F2 Fi1 ) Dulles, WA AF-GES (5t Jo
O~carmm F Fz ihdmmtraal P
O~commm E Choose the Observers
P, that will be used in DC
Choose the satellites the View by dragging W3
O-~CaMt ha¢ will be tracked in locations. L lan:
O~COMmy  the View by dragging : Brman
C~carm their names.
oo ENenos ﬁures Arg
Caracas, Wenezu
Q-~carmm Fhid Lﬁ DE|EtE| All | Lﬁ DE|EtE| All | Casahlanca, Mar
— Map display — Text display Lhicann |
~ Mone & [ Select thethie\z/’s
map an
& Rectangular & pormal disglay h:rz_
Set up | Up? | " Space view " Sat Script . AP
= Radar
- Groups " Sky noise Columns visible |1 % SetUp Observers |
Qrbcamm F Elevation
Orbeormnim W Message mode  agk I':I ']' B0, Number of columns of
Ir\r;[d]ﬁm ~ Map size W text data to display.
Spof " Small m © Large
Inmarsat .5 — Configurations N | Undat | F—_"- Default
K\ i Iecenmin T NGl e poate
| Sl I"‘IF(Groups are customized in Save different

Setup/Groups or by right-
clicking here

configurations and recall
them for quick access

Enter value for
elevation mask.

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



The Current Configuration, Observers list

displays the observer(s) for which satellite position
information will be calculated. A “short list” of

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 list.

Clicking on different groups changes the list of
satellites displayed. Two groups have special status:
the “Complete” group includes every satellite in
OV’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.

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
all-text display) on the left and what sort of text
display on the right. Each View must contain a
map, text, or both.

How does one configure maps? Maps may be
configured by right-clicking within the Maps box
@ or by pressing the Configure Maps

button on the ToolBar. This will display a multi-
page screen that permits control of many aspects of
appearance for all of OV’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 slide the display
horizontally.

Satellite Script orders satellites displayed in the text
display according to their AOS times. Pressing the
| Configure Script button opens a screen for

generating, displaying, and editing the satellite
script. Its functions are described on page 23, under
Satellite Pass Times.
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Advanced users may wish to store and recall certain
configurations. = You may record View
configurations by using the Configurations drop-

down box| 7 J. 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 wupdate an existing
configuration, delete a configuration, or rename it.
All stored configurations are available for use in
other Views. The various combinations of satellites
making up the Orbcomm constellation are pre-
configured.

Some installations require use of an

elevation mask. This raises the user's effective
horizon by a specified number of degrees. For
example, setting the mask to 4° means that all
footprints and AOS/LOS calculations are adjusted
upwards by 4°. A satellite is not considered "above
the horizon" until it has attained an elevation of 4°.
Separate elevation masks are maintained for each
View as well as each Utility., To remove an
elevation mask, set its value to 0.

Configuring Views

The appearance of Orbcomm View is determined by
the Views that you have launched. Views are
configured separately from one another. Changes
made to one View do not affect others.

Initial configuration of Views may be challenging at
first, but it quickly becomes easy once you are
familiar with the View pop-up menu. To bring up
the View pop-up menu and configure a View,
position the 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. Alternatively, you may press the |E
Configure View button on the ToolBar. This will
display the Individual View Configuration screen.
Page 19 explains the Individual View Configuration
screen.
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View’s Clock (below) sets the time and date for the
View. This time can be the same as for the overall
Orbcomm View program or it can be entirely
different. By default, View time is the same as OV’s
time. To set the View’s time to a different value,
click the Stop button and enter the desired values in
the spin boxes. To set the View’s time to OV’s
time, click Reset.

Set Date and Time for Yiew

Zip mode is a fast-forward time stepping that is
useful for viewing satellite
movement in the future.

Configure wigw

Set the time step for Zip Wiew's clock »
mode in the appropriate Text display r
box. To zip backwards in tdap style 4
time, set the time step to a Map size ]
negative number. Experimental
Configure Script

=|

Create new wigw

— Current settings

Soe ﬁtnpl e Eesetl
ear manth Cray

[too7 3] [3 2] |29 3

Time Zip

™ Zip mode on

— _ _ Hel
I“I vi Step size (minutes) =

Save map to file
Fririt Wigw

Open this pop-up

Haur Minute  Secand

|23 B |42j |2 B

o DK | xgancell 7 ﬂelpl

menu by right-
clicking anywhere on
a View

{3 Set computer clock |

Text Display determines whether
the View's text is displayed(one

Note: The Set Date and Time for View screen (shown here) is_not the
place to set OV's time or, typically, the computer clock. To set

column of text data for each
satellite, placed to the right of the

OV's overall time, use Setup/Time from the Main Menu. 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: Orbcomm View accommodates several
screen resolutions. Views may be sized to fit the
screen that you have. Small is appropriate for
640x480 pixel screens, medium for the default
800x600, and large for 1024x768.



Experimental mode is a tool for examining the
orbits. Using the Experimental Mode, orbits can be
adjusted in real time and the effect on an orbit can be
seen immediately.. For example, what would the
orbit of the Russian “Mir” space station look like if
its inclination was 10° higher and its eccentricity
was 0.1 instead?

Experimental Mode is entered via the View pop-up
menu described on the previous page. The satellite
used in this mode is the first satellite on the View'’s
satellite list.  Buttons at the bottom of the
Experimental Mode screen allow you to retrieve
different satellites or to save the results of changes
made in this screen.

The Derived button enables examination of several
values such as apogee and perigee altitude, period,
etc. A more visual approach is to configure the
parent View to display the View from Space with an
orbit displayed. Then, as changes are made in
Keplerian elements, the orbit’s shape changes
immediately.

The key to a satellite’s identity is its catalog
number. Changes made to the satellite’s catalog
number will permanently change its identity and
prevent OV from updating its Keplerian elements
from an external file.

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

E xpenmental elements

=|

Satellite name IFeng Yunt-2

Catalog number IED?EE

Epoch time [37079.18868160 B

Element set |2E=4

Inclination | 958200

R Asc. Mode |a1.2144

Eccentricity |III.IIIIZI15E|85

Arg. of perigea | 85.3638

Mean anomaly |2T4.94TT

Mean motian |14.D141DEEE

Decay rate | 0.00000109

Epoch orbit # |334?5

Eg Save | Qerivedl é@ Eestare

=

L)L [ ] [«p] [ab ] [«b ][R

L Close 7 Help

Experimental Mode permits "what-if"
analysis of individual satellite orbits

17
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Map Configuration

Orbcomm View includes over 100 maps of various
projections, sizes, and areas of coverage. Further-
more, you have almost 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 several options and their setup screens appear
similar.

Rectangular Map Configuration

The Rectangular map is familiar to most people. It
shows the entire Earth "unrolled" so that it is visible
at a glance. OV's 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.

Map Configuration

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 allow zoom-in views of each
continent. The individual continent maps provide
resolution of approximately 10 km/pixel at
maximum size.

Ground display controls dynamic features added to
the base map. The "normal" footprint of a satellite
represents the area of visibility 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 simultaneously
rises above the horizon for the observer. The radius

Select the area that the

map will display %] |

Show footprint with il e i

contours of equal
elevation angle

17 A

smear footprints

Elevation contours

4 “NASA” footprint is

centered on the
observer

"MASA" style footprint
I | TS it
| Use Horizan tatle

\

Map area — General
o : . Aﬂma_ [ Aernhipsls ¥ Political boundaries
N America W Asia " South pole
S America  E. Asia N\ ¥ Show View's Observers
) Enter 0 (zero) to turn
“Normal” footprint " Europe = Cceania ( ground tracks off [ Show GES Observers
is centered on the
— Ground display ™ Show Latflon grid
Mo faotprint Numhir of Q”II"-?/ g
: tracks to plof ™ Show dayfnight
Don't erase Marmal footprint 1 - 5 Fil N
. hd il = &itle
footprints between Fill visible sat footprints ey B
time steps _ _ e il it side
Fill first sat's footprint = Ground tracks ;
of all sats L e

Set the middle of
the rectangular map

w| [Wiestonoiides
=1 | ate negative)

Configure
elevation
contours

¥ AutoCenter map

Horizon table shows
obstructions in the
\_ “NASA” footprint

W DK | X Qancell

7 Help |

Rectangular {¥iew from Space jARadar 4Sky noise fHorizon table /

Orbcomm View's Map Configuration notebook contains separate pages for each type of map.
This is the page for the Rectangular map




of the NASA-style footprint changes with the height
of a satellite above the ground.

Filling footprints refers to the light shading that OV
can add to the footprint to make it more easily
visible. OV provides the option of displaying filled
footprints for only the first satellite on the View's
satellite list, for all satellites in the list, or none of
them.

Elevation contours may optionally be drawn within
a footprint. Elevation contours are concentric lines
that show elevation angles of the satellite above the

horizon. Pressing the elevation contours but-

ton displays a set-up screen for selecting parameters
for the contours to be drawn.

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. OV 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 allows setting the
number of orbits' worth of ground track to be drawn.

OV permits setting the central longitude of the
Rectangular world map by entering the value in the
spin box. Alternatively, OV can automatically
center the map over the first observer in the View's
Observers list by checking Auto-Center map.
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v Tip: You may access the Map Configuration
"notebook" by several routes:

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

* Click on the Configure Maps button on
the ToolBar

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

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

Footprint elevation contours ] |

Contours every I 3: degrees
il to |3U il degrees

Show contours for...
¥ First satellite anly

i~ Al gatellites in list

Contaurs from IU

W OK

X Cancel 7 Help

v Tip: You can change the View from Space
map's center continent by left-clicking on
desired continent.

Footprint elevation contours are easily
configured in this screen

Map Configuration

the Map Configuration screen (next page). The
map may be centered over any of the major
continents by selecting them in the Map Area box.
The Dynamic selection causes OV 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.

The Ground Display box controls information on
the surface of the map. Normal footprint is a
circular 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-altitude satellites
have large footprints whereas low altitude satellites
have small ones.

Orbit Display shows
the satellite’s orbit
in space

[T Fill visible sat footprints
¥ Fill first sat's footprint
™ Fill additional footprints

™ Elevation contours  ©==

— Map area — Orhit display V4
- Dynami;  Aftica |  Morth pole ¥ Shaw orbit display
@ N America V. Asia Select the area of the Mumber of arbits |1 :
5 America  E. Asia world for map center
" Europe " Oceania Loom aut level 1 5
— Ground display ¥ Show satellites X
- Graund tracks of ¥ Label satellites (\ Viewer’
£ Mo footprint o all zatellites dist;ﬁzv:;rzm
& Mormal footpring ¥ Sub-zatellite point | [ General the Earth

 MASA - style footprint Murnber of
_ graund tracks
= Usebarzan table - " Fill day side
¥ Bl A faatprint & Fill night side
" Mo filling

¥ Show Yiew's ohservers
V¥ Show GES Observers
W Show political boundaries

W Show Lat/lon grid

v 0K | X Qancell

? Help |

iRectangular}Niew from Space ARadar 4Sky noise fHorizan table /

Orbcomm View's View from Space map configuration page.



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 FEarth 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 easily visible. Number
of Ground Tracks tells OV 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 entirely.

——
Radar Map Configuration

OV’s Radar map is an innovative
means to display satellite positions
relative to an observer. The Radar

Map Configuration E

MNurmber of passes to plat I1 3:
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Show sub-satellite point controls whether the map
shows the spot on the Earth where the satellite is
directly overhead. Usually, this is OFF if the Orbit
Display is ON because it is confusing to see both the
satellite in space and its sub-satellite point.

The Orbit Display box contains setting 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-altitude
satellite orbits. Finally, you may select whether to
show the satellite’s position in its orbit as well as
whether to label it.

Number of satellite passes to
plot on the Radar Map. Enter
0 (zero) for no pass display.

4 Check here to show
|~ passes of all satellites

rather than only the first
satellite in the list

Map is centered on the first

¥ i Show passes of all satellites!

observer in the View’s observer list.
North is at the top of the map and
concentric circles indicate elevation
above the horizon. The outer edge
of the map is the observer’s

W Use horizon takle \(Use the Horizon Table to

[ Show location label

[C Enzhle SatlD

outline areas of horizon
obstruction from
Observer’s location.

If enabled, clicking on
the Radar map will pop-
up a satellite status
screen

7 Help |

o DK | X Qancell

30° elevation

lar fView from Space j~adar {Sky noise fHorizan table/

horizon. The center of the Radar map is overhead.

The Radar map page of the map configuration
screen permits control of several map parameters.
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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 visualize 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 selecting Show passes of
all satellites you can control whether OV only plots

passes of the first satellite on the View’s satellite list
or all of the 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
should check the Use horizon table box so that the
radar map perimeter portrays the actual horizon of
the observer.

Sky Noise Map Configuration

The sky is not entirely quiet at VHF and
UHF frequencies. Some regions
generate noise that can mask weak radio
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

which is measured above (north) and
below (south) of the equatorial plane.

users. The vertical axis is Declination, [ Shaw horizon
W Show satellite path> Additional options )
The equatorial plane is a projection of ¥ Show Sun

the Earth's equator out into space. The

horizontal axis of the Sky Temperature V¥ Show temperature labels

map is presented in Right Ascension.
R.A. is measured in hours (1 hour =
15°) with 0 hours being along a north-
south line at Greenwich, England.
Lines on the Sky Temperature map are
"contours" generally similar to contours
on a topographic map. Each contour
connects points of equal noise

Map Configuration < |

hlap frequency

~
50 MHz Select frequency of
136 MHz Sky Temperature map

The Sky Noise page of the Map
Configuration notebook sets options for
the Sky Noise map

v QI«'{J X Qancel‘ ? Help ‘

User's
horizon

E

Satellite (below
the horizon here)

fn Space fRadar },Sky noise fHorizan table /

temperature.

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.

Show Horizon plots a curve on the map
that represents the current horizon at the
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.

Orbcomm View's Sky Noise map shows a contour map of

equivalent noise temperature.



Horizon Table Configuration

Horizon Table is a means of modeling the observer’s
horizon to account for obstructions such as
mountains, buildings, or trees. The full-circle

Map Configuration |
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horizon is divided into 20° slices in the Horizon table
configuration page. For each slice, enter the actual
horizon elevation as seen from the satellite tracking
antenna’s point of view. For example, if mountains
obstruct the horizon from 80°-180°, then their
general profile can be entered in

the 80°-180° slices (see
. " example). Where the horizon is
Hm!mn el - 0 flat, enter 0°. It is also possible
Horizan @& 20-40 d to enter negative values if
- = _
Horizan i 40-B0 d Harizan tahle for necessary.
Horizon & kO-50° B
- Horizon table modeling is used
=]
i Dulles, WA . .
Hurfzun BTN, " in display of NASA-style
Hnr?znn @ 100-120 8 footprints and in the outer
Harizon @ 1.20-140 u perimeter of the Radar map.
Horizon & 140-160° 0 The horizon table is not
Horzon i& 160-180° a included in AOS/LOS
Harizon @& 180-200° 1] calculations, which are based
Horizon @@ 200-220° 2 on a horizon mask set in each
Horizon @ 220-240° __|@ View.
Haorizon & 240-260° 14
Horizon @& 260-280° g
The Horizon table models obstructions to the observer’s horizon
Satellite Pass Summary E
~Wednesday, October 22, 1897
09:035:54 10:45:50 12:35:50
A8 0:14:40 11:01:29 124
&7 Night - Day 01652 10209 12:4%:14
Utilities/ 09:28:06 11:14:47 1
. 09:29:40 11:15:50
Satellite Pass 4b 09:41:50 11:28:06
Tim es 0S:00:30 094245 11:28:52
. 45 05:05:03 09:54:53 11:41:25
Orbcomm VleW 03:12:456 095555 11:42:14
includes a ad 082009 10:08:13 11:54:44
powerful tool for a3 052547 10:0%:04 11:55:38 =
mana ln 0&E3R58 10:21:33 12:08:03
g g 05755 02217 12:08:02
autorpated AL 084737 10:34:52 122128
tracking of 0E5046 10:35:35 12:22:26
multiple satellites. al 02:01:11 1045:11 12:34:44
. Readout of the time —
The Satellite Pass where the mouse cursor ( The bottom axis is time. - ]
Times utility is pointed. e < <S
3 ( Use slider to scan through ti
_ [ — + : + gh time
caﬁucllalt,ei aftlme Time = 7 ! 3 10 1\ e J.
sorted list o 2%
passes for all the Cursor time: | 10:40:24 —— Day e []jrht o] 0
satellites in a \ Text Display j, Graphics Display [~ hask elevation 5°
,\F/}lle“; . j‘L Cloze | BeCaIcl @J ﬂreakl Setup Print 7 Help
e datellite Pass

Times utility
consists of two

Orbcomm View’ graphics display of Satellite Pass Times presents a clear summary of
multiple passes of several satellites.
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pages: Text and Satellite Pass Summary =]
Graﬁhlcs' The Satellite Date ans Los Duration Interwal A&05 Max LOS Orbit
graphics page Tine Time Between Az El Az rum.

displays satellite
A5 10/22/97 08:00;

passes vs. Time.

Ad 10/22/97  0&:12:

Passes are %] 10/22497 0525
horizontal li Al 10722497 08:50:
orizontal Imes 48 10/22/97 09:03:
arranged 47 10/22/97 09:16:
vertically by JY: 10/22/97 09:28:
. Fi% 10/22497 09:42:
satellite. a4 1nino 00 on.gr.

. i Text listing shows all

The Text dlsplay LAz [passes ofgll satellitesj
lists every pass of |||aL TOr2erer o a5
every satellite in |28 10/22/97 10:4a:
e e A7 10/22/97 11:02:

the View's list in 55 10/22/97 11:15
chronological 45 10/22/97 1ll:28:
order. Each pass Ad 10/22/97 1l:42:
%] 10722497 11:55:

listing  includes

104 10:21:33 00:12:29 00:00:50 230° &62° &7° T34
:17 10:34:52 00:12:34 00:00:44 235° 73° 68" T34

130 11:28:06 00:12:35 00:00:42 255° 66° 64" 735

30 0B:06:03 00:05:33 23:39:53 157° 77 104° 733 ﬂ
46 0§:20:09 00:07:22 00:06:42 163° 10° 9g° 733
17 08§:33:58 00:03:40 00:05:05 173° 13° 290° 733
58 0B8:47:37 00:09:3% 00:04:00 186° 1l&° 85° 733
45 09:01:11 00:10:25 00:03:08 1%93° z20° &81° 733
34 09:14:40 00:1ll:06 00:02:23 200° 25° 77° T34
32 09:28:06 00:11:34 00:01:51 207° 30° 7%&° T34
40 0%:41:30 00:11:50 00:01:33 213° 36° 72° T34
45 0%:54:53 00:12:07 00:01:14 21%° 43° 70° T34
53 10:08:13 00:12:20 00:01:00 224° 527 p/9° T34

33 10:48:11 00:12:37 00:00:40 240° §4° g&5° T34
G0 11:01:2% 00:12:35 00:00:39 245° §5° g65° 735
09 11:14:47 00:12:38 00:00:40 250° 75° g4° 735

52 11:41:25 00:12:32 00:00:45 259° &0° gA5° T35
1 ) 00:00:49 264° 54°  g5° T35
Select satellites for

3 analysis in Setup oo0:00:54 2658° 50 66 735 =]

the AOS and Passes in list: 340

LOS times .
(adjusted for I\, Text Display ,Ifl Graphics Display ;' Mask elevation 5
elevation mask, if fL Close | EeCaIcl @J Break | Setup | Print ? Help

any) as well as

the duration of Text page of the Satellite Pass Times notebook shows all passes of all satellites in the list.

the pass.  The
time interval between sequential passes is indicated.

Utilities/Detailed Pass Information

Orbcomm View includes comprehensive capabilities
for producing tabular listings of satellite positions.
Listings may be directed to the screen, to a printer,

or to a disk file.

* Two Observers lists one satellite’s position from
the points of view of fwo observers
simultaneously.  This is similar to the One
Observer page in that data are presented at a
specified time interval (chosen in Setup).

* Two Obs. Mutual Window is a summary of the

Listings of detailed pass information are available in mutual windows of the satellite with two

four main formats:

observers; these are the times when the satellite is

* One Observer presents information about one above the horizon at both locations simul-

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

taneously.

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.



Utilities/Two-Satellite Mutual Visibility

The Two-Satellite Mutual Visibility utility calc-
ulates times when two satellites will be in line-of-
sight of each other.

v 2-Satellite Mutual Yisibility
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In addition to simple satellite-to-satellite visibility,

OV also calculates the times when one of the

satellites will also be visible to an Orbcomm
Gateway Earth Station (GES).

Time when both satellites
can see each other
End

Date atart

1 + O3
Visibility

Duration

El-GES

Start

2 Satellites + Obserwer

End Duration
.

(Fucino, Italw)

satellite

Access

QFZ2797
QFZ2797
QFZ2797
QFZ2797
QF23797
QF23797
QF23797
QF23797
QF23797
QF23797
QF23797
9724797
9724797
9724797
9724797
9724797
9724797
QF25797
QF25797

14:59:
la:32:
15:12:
19:52:
09:14:
10:55:
12:35:
14:15:
15:55:
17:36:
19:16:
05:38:
10:15:
11:58:
13:39:
16:59:
15:39:
05:01:
09:42:

46
20
36
45
50
o0&
22
34
50
05
21
20
37
3l
05
37
33
33
a7

15:24:
17:05:
15:45:
Z0:25:
05:47:
11:25:
13:058:
14:45:
16:25:
15:09:
19:49:
09:11:
10:51:
1Z:31:
14:12:
17:32:
19:1Z2:
0&:34:
10:15:

59
15
31
45
46
o1l
17
32
45
03
la
13
35
49
04
32
49
52
03

on:
on:

)
1]
1]
1]
1]

oo
oo:
on:
on:
on:
on:
on:
on:
on:
on:
on:
on:

25:

13

JZ:54 1lg

b,
15:08423 15:2X4 14
1:51 t05:15

0o:14:51
00:13:23

Time when both satellites c

7

. L

one satellite can see the 1
observer

1

31 00:07:51
no:0z: 32

can see each other

00:04:da

AND

00:10:05
00:14: 52
00:14:44

3a2:
32:
32:
32:
32:
32:
32:
32:
32:
32:
32:

a5
a8
a5
a8
a8
a8
a8
a5
a5
a8
a6

16:
15:
19:
ns:
10:
11:
13:
17:
19:
ns:
ns:

14:
no:
a6:
38:
15:
58:
52:
23:
05:
01:
42

36
25
oo
Z0
37
54
13
10
46
33
a7

16:
1&:
19:
0&:
10:
1z:
14:
17:
19:
0&:
09:

oo:14:1=2
0o:08:37
oo:03:16
oo:04: a7
oo:059:24
0o:l1d: 52
0o:14:354
oo:09: 22
0o:04: 02
oo:03:16
0o:05: 36

a1
a1
a1
a1
C3
C3
C3
a1
a1
a1
a1
C3
C3
C3
a1
a1
a1
C3
C3

F

AN

Satellite with best
visibility during the pass

j"L Cloge | BeCalc | f

Setup

| Eraphicsl

Print |

mutual wis.

I

Two Sat. sa:

a1

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

3

Time when all conditions are met

12:31:4%

12:09:37

Time when the 1% satellite (A1 in this case)

‘T12134?

Time when the 2™ satellite (C3) is line-of-
sight with the Observer

is line-of-sight with the Observer

12:20:24
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The 1 Observer page of the Mutual Visibility
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 data 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.

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. visible to each other). The
vertical dotted line shows the time period of overlap,
when the satellites re visible to each other and one of
them is visible to the observer.

Utilities/Eclipses

Orbcomm View’ 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 seriously impaired. In some
cases, onboard battery failure has left a satellite
totally dependent on exposure to direct sunlight. The
satellite cannot function while it is in eclipse.

Start, End, and Duration are self-explanatory.
Interval between represents the time between
successive eclipse periods.

Daily Summary combines all eclipses in 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 angle is the angle between the
orbital plane of the satellite and the Sun.

The S Eclipse Utility [X]
utility  contains
two pages: one F1 _
that displays | T Eclipse e Interval 3Jun
Eclipse periods Date Start End Duration Eetween Angle Tllum.
on an Orbit—by— QF22/97  00:43: 54 06 00:35all -——fF-——- -z21.9° 0.0% (B
orbit basis and 9/22/97 02 :46  00:3%:11 01:0M4:27 -22.0° \ 0.0%
another that gi:g}"g: g? 3; gg 113 01: '4:25 —22.3n D.gis —
i : : 7 Time between th : i
SUMMATIZES 9/22/97 07:22: 242 0035 ”;efe e b
entire days at a 9/22/97  00: 027 Lo Cndotonecchpse 7| Angle between the
time. /2297 10:41 Period of eclipse for and b}?gmmng of g satellite’s orbital
™ E 9722097 12:21 each orbit ) the next g plane and the Sun
ver . . .
e, y 9722797 14:01:08 14:36:20 00:35:11 o0l:04:26 -23.1° 0.0%
Orbit page 9/22/97 15:40:47 16:15:59 00:35:11 01:04:26 -23.2°  0.0%
shows the 9/22/97 17:20:26 17:55:35% 00:35:11 0l1:04:26 -23.4°  0.0%
starting and 9722797 19:00:05 19:35:17 00:35:11 o0l:04:26 -23.5° 0.0%
ending times of 9722797 20:39:45 21:14:55 00:35:09 0l:04:27 -23.7° 0.0%
cach period of 9/22/97 22:19:24 22:54:34 00:35:09 0l:04:28 -23.8°  0.0% |
eclipse for the 9/77/97  23:59:03% ON:54:15% AN:35:09 N1:Nd4:27 -73.49 A
selected satellite. = .
. Close Break Sety = Print 7 Hel
As with the other Jic T ; @ = 2*tUR — & o=
utilities, you may Every Orhit
select the

satellite by using
the Setup button.

The Every Orbit page of the Eclipse Utility summarizes periods of time when the satellite is
in the Earth’s shadow. This is useful for predicting daily electrical performance.
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Eclipses are
summarized for the
entire day. Duration

is the sum of all
eclipses during the

n7:26:24

10/2/97

1043 /97 07:15:23
1044497 0732010
107597 ne:46:13

j"L Cloze |

-Dailg Summarﬂ

Percentage of the
day that the
satellite is in the
Earth’s shadow.

J2.0% 00:3Z: 52
31.0% oo:32:11
30.2% 0o0:31:29
3l. 4% 00:30: 37
28. 2% 0o0:29:31

~F1
Date Iaration Percent Longest 2Aun Angle Illumination
4 K
Q/22/97 Of:13:44 % oo:35:13 -23.9° 0.0%
9/23/97 H5:11:53 34\2% 00:35:09 Duration of the NG
9/24,97 Mo:10:24 00:35:05 .
Are2a.EE longest eclipse

period during
the day.

%

L T

A

o o o oo o oo
oo o oo o oo

ol

Eclipse Daily summary combines eclipse data for each 24-hour period,

facilitating a longer-term perspective, useful for predicting spacecraft power budgets.

Utilities/Quick
Visibility Check Al C3 Glonass 36 Glonass 53 Glonass 78 GPS BIIA-18
. o A C4 Glonass 39 Glonass B0 Glanass 79 GRS BIlA-1S
The  Quick  Visibility | A3 cs/ Glonass 40  Glonass61  GPSEBIO1  GPS BlIA-20
Check provides an | |Ad CE, Glonass 41 Glonass 62 GPS BI-02 GPS Blla-21
: Satellites that are currently Glonass 44 Glonass B3 =PS BI-03 PS5 BllA-22
OVEIVIEW of all‘ the above the horizon are Glonass 45 Glonass B4 GPSBI-D4  GPS BlIA-23
Satellltes m the main OV highlighted in blue Glonass 46 Glonass 65 GPS BI-05 GPS BlA-24
database. When it ||ag 0] Glonass 47 Glonass 66 GPSBIOE  GPS BllA-25
appears, satellite names || 7St Tl Glneee 9 Glomests  GPSBIGS  GPS BIADY
. . . anass anass - .
are listed in either black \fp D5 Glonass 50 Glonass 69 GPS BIMO3  Inmarsat2F2
or blue text color. Blue ||p3 DE Glonass 51 Glonass 70 GPS BIAD  Inmarsat2F3
names represent satellites B4 o7 Glonass 52 Glonass 71 GPSBIA1T  Inmarsat2F4
that are currently above B5 DB Glonass 53 Glonass 72 GPS BIA-1Z  Inmarsat3F
5 . BE i5lonass 54 Glonass 73 GPS BIA13  Inmarsat3fF2
the observer’s horizon. i, F2 Glonass 55  Glonass 74 GPS BIA-14  Inmarsat3F3
Visibility is recalculated ||gg G1 Glonass 56 Glonass 75 GPS BIAIS M1
every five seconds. C1 2 Glonass 57 Glonasg 76 GPS BIAIE M2
. . 2 Glonass 34 Slonass 58 Glona Currently selected M3
Azimuth/elevation data satellite and its position
for one satellite are 4| | / |
displayed in the lower = Elevation — . .
right corner. You may L Close | mask I3 2] den F1 ’B‘ZI 397 E'I 142

select a different satellite
by mouse-clicking on it.

visible above the user's horizon.

Utilities/Quick Visibility Check provides a summary of all satellites that are
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Frequently Asked Questions
Q: How do I update Keplerian Elements?

Step 1: Acquire a computer file of new Keplerian
elements. There are many sources of these files
including the Orbcomm web site

http://www.orbcomm.com
as well as links through NLSA's web site
http://www.nlsa.com

Step 2: In OV's Main Menu, go to Setup, then
Satellites.

Step 3: In the Setup/Satellites screen, click on the

A4 Update | Update button.

Step 4: In the pop-up box that appears, tell OV the
name of the file that you downloaded in step 1.

Step 5: Click OK and OV reads the file and updates
all Keplerian elements in a few seconds.

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

Step 2: In Setup/Observers, see if your location 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 Edit Location in the lower left
corner of Setup/Observers. Enter your town's
name, its latitude, and its longitude.

* When all are completed, press the

Add to Ohserers List

entries

button to add this new

location to the short list.

Getting Help

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

Orbcomm's Customer Service group supports OV
users. Send e-mail to
customer.service@orbcomm.com

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

Step 3: Exit the Setup/Observers screen by pressing
OK.

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

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

Step 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 to toward the
middle and drop it in the Observers box under
Current Configuration.

v Tip: If you want all new Views to have your
location automatically used when the View is

Default button

before leaving Individual View Configuration.

created, click the F——'E‘ Default

Step 7: Click OK and you're finished.

Step 8 (optional): 1If other Views have already been
launched, repeat steps 4-6 as necessary.

[ 1997,1998 Northern Lights Software Associates
All Rights Reserved




