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Introduction

The Garmin Route Planning software is a PC-based tool that will assist you in flight
planning including Oceanic/Remote airspaces. It will generate a route file or files
and allow you to predict if the flight can be made. In order for a flight to be made,
the ability to detect and exclude a faulty satellite must be available. It is permitted
for a satellite to be unavailable, but for no more than a period of time specified by
the route spacing.

System Requirements

This manual assumes that you have a basic understanding of Windows and can
comfortably navigate in the Windows environment. If you need further help in
understanding the basics of Windows, please refer to your Windows user’s guide.

Minimum

Computer 486, or more powerful PC with CD drive

Operating System Windows 2000, or Windows XP

Memory 8 Mb of RAM

Hard Disk About 4 Mb of free space for programs, report files, and the

database
Connection to the internet for file updates is required

Installation

The installation progress will be shown on the screen.

CD-ROM

1. Insert the CD-ROM in appropriate drive on your computer.
2 .The installation program should automatically start. If it does not start
automatically, perform the following steps:
3. Click on the “Garmin Route Planning” selection.
4. Then select “Install Route Planning Software” and follow the directions.
5. Or, you may install the program from the root directory on the CD.
Click START.
Click RUN
Type “x:\setup.exe” where x equals the drive and directory of your product
CD.

The installation program will create a directory and necessary subdirectories to put
the files for Garmin Route Planning.
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Starting Garmin Route Planning

A new Program Group with program icons has been created for the Garmin Route
Planning program. Double-click on the Garmin Route Planning icon to start the
program.

NOTE: A Nav database is installed by the install CD. Before this
program is run for the first time, it is helpful to obtain and install an
updated Nav database via the internet.

Exiting Garmin Route Planning

1. From the File menu, choose Exit. You may also double-click on the Control-
Menu box to exit, or click on the “x” in the upper right corner. .

2. If you haven’t saved the file that you are working on, you will be prompted to
save it.

Uninstalling Garmin Route Planning

1. In the Garmin Route Planning Program Group, double-click on the Uninstall icon.
2. Choose Yes to uninstall all of the Garmin Route Planning components. Choose
No to retain the program.
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Application Window

The Garmin Route Planning application window is shown below.
Program Title Bar Maximize (Disabled)
Set Start Set End

Program Control-menu box Point Point Minimize Close
" \_ Js]
File Control-menu box P T s B REE
EEEEREER) S
oo Lt l | — Start Prediction Button
Menu Bar Stpor| | ReporingPoins
SetEnd Point
Tool Bar Number of Waypoints: &
Waypoint ID WaypointType Latitude Longitude
PDX APT 45588 -12259
ROUte LISt | - LAX APT 33943 -118.408
PANC APT 61.175 -143.997
PHNL APT 21.318 -157 922 . .
VHHH APT 238 113915 Reporting Points Button
Route Waypoints
Approximate reporting positions:
Noavizo N e sain v 120~ Reporting Points Positions
N49W130 N 48° 39.3' W 130°)
N5EW140 N 56° 18.2' W 140°)
Status Bar NE10150 N 61° 10.0° W 150°)
\ 220 0120 v 160°

Program Title Bar

The Program Title Bar shows the title of the program and the name of the currently
open route file.

Program Control-Menu Box

M

Click on the Program Control-Menu box *=' to display a menu of commands you
can use to manipulate the Garmin Route Planning program window. To open the
Control menu, click on the Logo to the left side of the Program Title bar.

File Control-Menu Box

Click on the File Control-Menu box E to display a menu of commands you can
use to manipulate a file window. To open the Control menu, click on the page icon
on the left side of the Menu bar.

Maximize/Minimize Buttons

The Maximize and Minimize buttons are the two arrow buttons on the top right
corner of a window. Click on the Maximize button to enlarge a window to its
maximum size. Click on the Minimize button to reduce a window to an icon.

Menu Bar

The menu bar shows the list of functions available in Garmin Route Planning. Click
on the menu item with the mouse to view the functions available for each menu item.

L_.'J File PRoute Parameters Help
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The available functions on the Menu Bar are: File, Route, Oceanic, Parameters, and
Help. A full description of each function is given in the Reference section of this
guide.

Tool Bar

The toolbar provides shortcuts to the most used functions. While all functions are
available from the menu bar, the tool bar buttons provide quick access to important
functions.

Copy selected route information

Cuts selected route information

Saves this route file

Opens an existing route file

Creates a new route file —I

D6 *|%=|@ S|2| =

Paste stored route information

Print displayed route and reporting points

Version information

Creates a new route

Status Bar

The Status bar is located at the bottom of the Garmin Route Planning window. The
Status Bar displays a description of the action the currently highlighted tool bar
selection will perform. Click and hold the left mouse button to view the description.
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Typical Order of Operations

The following steps are typical when using the Garmin Route Planning program.

e  Start program

e Obtain a Navigation Database file (included)
e Select your Navigation Database file (see page 19)
e Define or edit a Route (see page 14)

e Set Start and End Points (see page 17)

e  Start Prediction program (see page 19)

e Set Departure Date and Time (see page 27)
e  Perform Flight Setup, (see page 28)

o De-select (Exclude) Satellites (see page 29)
e Enter average Ground Speed (see page 28)

e Calculate FDE Prediction (see page 31)

e Review the Prediction Results (see page 32)

Obtaining a Navigation Database

The Navigation database is an aid in creating routes. This database file contains
world-wide information on airports (with runways longer than 5,000 feet), VORs,
NDBs, and Intersections. The database is included on the disk with the program. A
Nav database is not required, but does simplify the creation of routes. If a database
is not available or the desired waypoints are not included in the database, waypoints
must be the “USER” type. You then must specify the waypoint name, latitude, and
longitude.
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Garmin Route Planning Menus

This section provides detailed information on the functions available with Garmin
Route Planning.

File Menu

The File menu is where you perform the file operations for Garmin Route Planning.
You can create a new route, edit an existing route file, add routes to an existing file,
open an existing file, save a file, rename a file, print prediction results, preview
printed results, setup a printer, select a recently used route, and exit the program.

E Route Parameters Help
Mew Ckrl+M
Qpen... kel
Close
Save Ckrl+5
Save As...

Print. .. Ckrl+P
Print Prewview
Print Setup. ..

1 C\Route PlannerifPa
Z CH\Route Planner POis-Lax

Exit

New

The New menu item creates a new file.
1. Click on File.

2. Click on New.

3. Start adding routes to your new file.

Open

u
Use the Open menu item to open a file that you have already created. You can
also use the Open icon on the toolbar. You may have multiple route files opened at
the same time.
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2l x|

Lok jr Iﬁ Foute Planning | « % -
1 PredictionTool RP3

139-0304. bin Rp4

[CPD%-LAY temp.bxt

ﬁRnute Planning User Guide,pdf
& RoutePlanner exe

| RP1

File name: IF'DX-L,-'LX Open

Files of bype: | Al Files (%) Il Cancel |

4

1. Click on File.

2. Click on Open.

3. Click on the “Look In” pull down list to select the drive and directory where you
store your projects.

4. Select the project with the mouse.

5. Click on the OK button or you can also double-click on a file name to quickly
load that file.

Close

Selecting the Close menu item will close, or exit, a file that you have opened. If you
have made any changes to the file, the program will ask you to save, not save, or
cancel the close action you have started and return to the main window.

Save

The Save selection will save the current file. You can also use the Save icon on

the toolbar.

1. Click on the File menu item.

2. Click on Save to save your displayed file. The same name and file location are
maintained.

Save As

Saves the current file after you choose a new name or directory.
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2l x|

Save in: I ‘-3 Route Planning j - £ ER-
1 PredictionTool RP3

139-0304. bin Rp4

PDH-LAR temp.bxt

'@Rnute Planning User Guide,pdf
& RoutePlanner exe

] RP1

File name:  |PD-Lax-d Save |
Save as type: | All Files [%7) Il Cancel |

4

1. Click on the File menu item on the Menu bar.

2. Click on Save As.

3. Choose a filename. Type a file name of up to eight characters and up to a three
letter extension. The default is no extension.

4. Choose the folder or directory where you want to store your file.

5. Click on OK when you have finished your choices.

Print

Print the current route and any reporting points. You may also use the Printer icon

21X

Properties... |

— Printer

Hame:

Statuz: Ready
Type: HF Lazerlet 8150 PS
Where:  eng-8150

Comment: ™ Prirt to file
— Print range: Copies
4l Mumber of copies: 1 -

" Pages from: I'I to: I

! Selection Iﬂ ™| Eallate
’TI Cancel |
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1. Click on the File menu item on the Menu bar.

2. Click on Print. Click on OK to print your route and any reporting points, or
continue with the following steps for more detailed actions.

3. Select one of the Print range options: all or selected pages.

4. Select the desired Properties after pressing the Properties tab.

5. Select the number of copies to print.

6. Click on the OK button to print the file.

Print Preview

Display the current route prediction results as it would look when printed.

1. Click on the File menu item on the Menu bar.

2. Click on Print Preview. View your document as it will look if printed.

3. The cursor changes to a magnifying glass when it is over the document area. Click

once to zoom in and click again to zoom out .\ .

4. Buttons are available at the top of the window. Press Print to print the report
immediately. Click on Next or Previous Page to navigate through your report.
Click on Two Page to display two pages side by side. Click on Zoom In or Out
to change magnification. Click on Close to return to the main program window.

eanic/Remote Route Planning Software - [PDX-LAX]

Mext F'agel Frey F'agel Two Pagel Zoom Ik I Zoonm Hut | Cloze I

Page 1 i
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Print Setup

Setup your printer as you would like your printouts to be formatted.

1. Click on the File menu item on the Menu bar.
2. Click on the Print Properties selection to access the options available for your
printer.

Last Used Routes

The names of the last routes (up to four) that were saved are displayed at the bottom
of the File menu. Click on the route name to instantly open it.

Exit
This selection exits the program. You will be asked to save your route files, if you

have not already done so. You may also double-click on the Control-menu box to
close the program. Click on the X at the top right of the screen to exit the program.

Route Menu

The Route function allows you to manage the routes that are contained within a
route file. Each route is named and contains a series of waypoints. The waypoints in
the route are defined by a type, ID, and Lat/Lon. After creating a route, you can add,
insert, change, or delete the waypoints in the route.

Rouke  Param

nido
Redo

[ty
Edit
Cuk

Paste

Delete

Undo

This selection undoes the last action.

1. Click on the Route menu item on the Menu bar.

2. Click on the Undo selection to undo the last action. If Undo is grayed, there is
no action to Undo.

10
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Redo

This selection repeats the last action that was “undone.”

1. Click on the Route menu item on the Menu bar.

2. Click on the Redo selection to Redo the selection. If Redo is grayed, there is no
action to Redo.

New

The New selection creates a new route in the current route file. You may also click
on the New Route icon on the Toolbar.

1. Click on the Route menu item on the Menu bar.
2. Click on the New selection to create a new Route.

Edit
The Edit selection allows you to modify the selected route in the Route file. Double-

clicking on a route name will also take you to the Route Information screen for
editing.

1. Use the mouse to highlight the route you want to edit. Double-clicking on the
route name takes you to the Route Information screen.

2. Click on the Route menu item on the Menu bar.

3. Click on the Edit selection to edit the Route.

Cut
The Cut selection deletes the selected route and places it into the clipboard.

1. Use the mouse to highlight the route you want to Cut.
2. Click on the Route menu item on the Menu bar.
3. Click on the Cut selection to cut the route and place it in the clipboard.

Copy

Click on the Copy selection to copy the highlighted route.

Use the mouse to highlight the route you want to copy.

Click on the Route menu item on the Menu bar.

Click on the Copy selection to copy the selected route into the clipboard.

CRCESE

11
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Paste

Click on the Paste selection to insert a copied or cut route from the clipboard
into another route file.

1. Place the cursor where you want to paste the route from the clipboard.
2. Click on the Route menu item on the Menu bar.
3. Click on the Paste selection to paste the route from the clipboard.

Delete

Click on the Delete selection to delete the selected route without saving the route to
the clipboard.

1. Use the mouse to select the route you want to delete.
2. Click on the Route menu item on the Menu bar.
3. Click on the Delete selection to delete the route.

Transfer Routes Between Route Files

You may transfer routes between route files by one of the following methods:

1. Copy the Route file to a new file name.

2. Open a Route file and use the Save As function to save it as a new file name.

3. Cut or Copy a route from one file, open a different file, and then paste the route
into the file.

12
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Main Application Window Details

The following information provides detailed information about the parts of the Main
application window.

Route List

The Route List contains the list of routes that are saved in the displayed Garmin
Route Planning file. Clicking on a route in the Route List will display the waypoints
and data selected for that route. You may double-click on the desired route in the
Route List to edit the route information.

Raoute List

Haongk.ong
PL-Ld

Route Data

The Route Data shown on the main program screen reflects the information
specified for the selected route along with estimated reporting positions. The Route
Data is not editable on this display, but may be changed for each route by selecting
that route, then selecting Edit from the Route menu item or double-clicking on the
desired route in the Route List.

Route Name

- Garmin Route Planning Software - [RP4]
D File Route Parameters Help

Dic| | *(m=(@ &2 =

Foute List

Hongk.ong Set Start Point Reporting Points. .. Start Prediction
FLe-Lax | O0E-201 543
/ Set End Paint |
Route List HNumber of Waypointsy 2
Waypoi aypointType Latitude Longitude
LAX APT 33.943 -118.408

Number of Waypoints | PHNL APT 21318 -157.922
in Route
Approximate reporting positions:
Route Waypoints N34wWizo M 33° 42.6'
N3zZwWiso N 31° 44.5'
» . . / N29W140 N zg® 51.9°
Positions of Reporting Points | NZ5W150 W 25° 0z.3

13
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Defining a Route

The Route Information window is displayed when you select the Route-New menu
selection, double-click on a route name, double-click on a route’s waypoint, or click
on the New Route toolbar icon.

=

This window presents the data entry fields required to define the route for the
prediction calculations. The fields will contain route information if a route was
selected for editing. The route name and waypoint information will be blank for a

new route.
Route Information x|
Route Marme IF'DK

0] Latitude Longitude

M 45" 353wl
cvo M 44" 298 W123°1?4'
EUG Ma4* 074" W 1231371
SFO M a7 ar1 w22 22n
L=, M 33 566" 118" 245

Typelmrpnrt I D (s
s B Rz s |

Add [ nzert | Ehangel Deletel

(] | LCancel |

Use the TAB, Up arrow, and Down arrow keys to move from one screen field to
another. The combination of SHIFT-TAB moves the cursor in the reverse direction.
Up to 256 waypoints may be specified per route.

Clicking on the OK button accepts the route as specified. Clicking on the Cancel
button disregards any modifications made since this screen was displayed and
returns control to the main application window.

14
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Route Name

You may specify a route name when you create a route or edit the route name of an
existing route. Changing the route name does not create a new route with the new
name. Route names are limited to nine characters.

Route Waypoints

The list is in the order of use and includes the identifier and Lat/Lon position. The
waypoint window will permit scrolling when the number of waypoints exceeds the
space available.

Waypoint Type and ID

Enter route waypoints by type and ident. If a database is being used, pressing the
TAB key after specifying an airport, VOR, NDB, or intersection ident causes the
program to extract the latitude and longitude coordinates for the given ident and
type and populate the latitude and longitude fields. You are not permitted to modify
latitude and longitude coordinates of waypoints in the database. If multiple
waypoints have the same ident, the program will display a Select Waypoint window
so you can select the correct waypoint for your route. Waypoint IDs are limited to
six characters.

NOTE: If a Waypoint Type other than “User” is selected and the
specified ident is not in the database file, the program will change
the type to “User.” The program will also determine if a User
waypoint with the same ident has already been defined. If there is
an existing User waypoint with that ident, the coordinates for the
waypoint will be retrieved. If there is no User waypoint by that
ident, the coordinates will be setto N 0°0.0” E 0’ 0.0”.

Waypoint Lat/Lon

The Latitude and Longitude coordinates for the waypoint used in the route. When
the hemisphere identifiers (N, S, E, W) are highlighted, the Enter key toggles
between the two selections for that hemisphere (N or S, E or W).

Specify user-defined waypoints by selecting the “user” type and entering an ident.
Pressing the TAB key after specifying a user waypoint ident will cause the program
to fill the latitude and longitude fields with the coordinates retrieved from the user
waypoint file. You may modify the coordinates of user waypoints. If the program
can not find a matching ident, the program assigns coordinates of 0 degrees latitude
and 0 degrees longitude.

Add Waypoint
The Add waypoint button inserts the waypoint at the end of the route.

15
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Insert Waypoint

The Insert Waypoint button inserts the new waypoint above the selected waypoint.

Change Waypoint

The Change Waypoint button changes the waypoint information to match the

information in the waypoint edit fields.

Delete Waypoint

The Delete Waypoint button deletes the selected waypoint record and “moves”

subsequent waypoint records up.

Select Waypoint Window

The following window is displayed when multiple waypoints have the same
identifier, user waypoints excluded. The window may be scrolled when the number
of waypoints exceeds the amount that can be displayed in a single window. The
following information is available in the Select Waypoint window for each of the

idents:

1. Ident

2. Ident/Facility name

3. Country

4. Latitude/Longitude coordinate

You can then select the desired waypoint by highlighting the waypoint or moving
the highlight bar with the Up/Down arrow keys. Then, click on OK with the mouse

or press the Enter key.

Select Waypoink
|dent M arne Courtry
CLABY LS4
CL SRI LA
CLAkP AUSTRL
CLAKS AR USA

Latitudedongitude
M35 479 W83 47.8
M33 321 W96 40.8
MHOE 28.8 EOBOD 38.6
SR 054 E152 440
MES 534 W152 165

16



o

Garmin Route Planning

Setting Start and End Points (Oceanic)

The Set Start and End Points selections allow you to select the starting and ending
waypoints that define the Oceanic/Remote portion of the flight. The launch status for
Oceanic/Remote flights are made on the portion of the flight that is bound by the
Start and the End waypoints.

| Set Start Point I

Set End Point |

NOTE: For prediction purposes only, the waypoints that define
the Oceanic/Remote portions of the flight must be entered into
the route. Other waypoints may be specified, but are not required
for the prediction functions.

Oceanic
End

Oceanic
Flight Phase

(Waypoint 3)*
I
! * € - - - __

Oceanic
Start

k (Waypoint 2)

s ==
Destination Departure
Waypoint Waypoint

(Waypoint 4 (Waypoint 1)

Set Start Point

Select the starting waypoint for the portion of the flight plan that begins the
Oceanic/Remote flight phase. More waypoints may exist in the flight plan that
precede this waypoint over land. The default is the first waypoint in the route. You
must already have created the route before selecting the starting waypoint.

1. Click on the Set Start Point button on the main program page.

Set Start Point I

2. The route waypoint list will be displayed. Click on the waypoint where the
Oceanic/Remote phase begins to highlight it.

17



Garmin Route Planning

x
W aypaints: | k. I
PO,

Ear‘u:ell

3. Click on OK.

Set End Point

Select the ending waypoint for the portion of the flight plan that ends the
Oceanic/Remote phase. More waypoints may exist in the flight plan that continue
over land. The default is the last waypoint in the route. You must have already
created the route before selecting the end waypoint.

1. Click on the Set End Point button on the main program page.

Set End Point

2. The route waypoint list beyond the start waypoint will be displayed. Click on
the waypoint where the Oceanic/Remote phase ends to highlight it.

x
W aypaints: | k. I
PaMC

PHML Cancel |

3. Click on OK.
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Start Prediction

The Start Prediction button will begin the Oceanic/Remote prediction calculations
for the selected route.

Start Prediction
006-A071 54w

1. Click on the Start Prediction button on the main program page.
2. The prediction program will .

Parameters Menu

The Parameters Menu item allows you to select a database or locate the prediction
program. Locating the prediction program only needs to be done the first time this
program is used.

Parameters Help

Nav Database

The Navigation Database is a library of waypoint information used for entering
waypoints into a route. When a database is not used, waypoints must be entered
manually. You only need to select the Nav Database: the first time that you use the
Garmin Route Planning program, if the database file name changes, or the database
file location changes. The use of a database is optional. A database file is included
with the Garmin Route Planning program.

21|

Laok jri: Ia Route Planning j - £ Eo-

|_1PredictionTaol

File name:  [133-0304.bin Open |
Files of lype: [ Ein Files [=bin) =l Cancel |

4
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Help Menu

Version information for Garmin Route Planning is accessed by clicking on the Help
menu.

About...
1. Click on Help.

2. Click on “About...”. Version information is provided about Garmin Route

Planning.
About Route Planning Software x|

Garmin AT, Inc.
Route Planning Software
== “erzionl.2

Coppright 2 2003 - 2006

20



Garmin Route Planning

Reporting Points
Clicking on the Reporting Points button causes the screen shown below to be
displayed with the route name and calculated reporting points for the route.

Reporting Paints. ..

Reporting points are defined as the latitude (and longitude) at each 10 degree
longitude increment around the globe along the proposed flight. Reporting points are
assigned names that are generated by appending the longitude hemisphere and
degree to the latitude hemisphere and degree (i.e. N39W120).

The Garmin Route planning program determines the latitude for each 10 degree
longitude increment and presents the reporting point name, latitude, and longitude as
shown below. This information is also available on the main application window
below the route waypoints.

Approximate Reporting Positions El

Approximate Beparting Positions for Hongk.ong

M3ITWT20 W 387514 w1200 0000 .
MN3EWT120 N 36° 273 w1207 00.0°
M4TWT30 M 487333 w1307 00.0°
MEEWT40 M 56° 18.2 w1407 00.0°
MBS0 W BT 10,00 w150° 00.0°
M22WE0 M 22° 012 wileD 00.0°
N25wW170 N 24° 56.0° w1707 00.0°
M27E180 MW 27°04.7 E180°00.0°
M2BE170 MW 28° 278 E170°00.0°
NZ3E160 W 23° 054 E160°00.0°
M23E150 MW 287537 E180°00.0°

M23E140 MW 28° 072 E 140°00.0° LI
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FDE Prediction

WAAS RAIM/FDE Prediction Program instructions

@ NOTE: These instructions assume the user has experience
operating the G1000 with GIA 63W, the GNS480, or the applicable
GNS 400W/500W Series Unit and is familiar with the operation of

RAIM and FDE.

Fault Detection and Exclusion (FDE)

The GARMIN G1000 with GIA 63W, the GNS480, and the GNS 400W/500W
Series products incorporate Fault Detection and Exclusion (FDE) features, satisfying
the requirements of TSO-Cl45a, TSO-Cl46a, and “GPS Oceanic/Remote
Navigation” per FAA AC 20-138A Appendix 1.

FDE consists of two distinct parts: fault detection and fault exclusion. Fault
detection (RAIM) detects the presence of an unacceptably large pseudorange error
(and presumably, position error) for a given mode of flight. Fault detection is
synonymous with RAIM (Receiver Autonomous Integrity Monitoring). Upon the
detection of a fault, fault exclusion follows and excludes the source of the
unacceptably large pseudorange error, thereby allowing navigation to return to
normal performance without an interruption in service. FDE functionality is
provided for oceanic, en route, terminal, and non-precision approach phases of
flight. The FDE functionality adheres to the missed alert probability, false alert
probability, and failed exclusion probability specified by TSO-C145a/146a.

The WFDE Prediction Program (006-A0154-01, 006-A0154-02, and 006-A0154-
03) is designed for use with TSO-C145a/TSO-C146a approved, WAAS-(Wide Area
Augmentation System) certified Garmin products. These products include:

* GPS 400W, GNC 420W, GNC 420AW, GNS 430W, GNS 430AW

* GPS 500W, GPS 500W TAWS, GNS 530W, GNS 530W TAWS, GNS
530AW, GNS 530AW TAWS

* GNS 480

» G1000 with GIA 63W

Pre-Departure Verification of RAIM/FDE

A RAIM or FDE prediction must be performed prior to departure for the following
types of flight plans:
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* An FDE prediction is required for Oceanic/Remote operation where GPS is
to be the primary source of navigation per FAA AC 20-138A Appendix 1.

* A RAIM prediction is required for all other flight operations in accordance
with local aviation authority guidelines for TSO-C129a equipment, as
required by an Aircraft Flight Manual limitation placed on Garmin G1000
with GIA 63W, GNS 480, and GNS 400W/500W Series products. Examples
of such operations include navigation of U.S. Area Navigation (RNAV)
routes, Standard Instrument Departures (SIDs), or Standard Terminal Arrival
Routes (STARs) per FAA AC 90-100 “U.S. Terminal and En Route Area
Navigation (RNAV) Operations”.

* A WAAS satellite visibility prediction is required for all LVAV/VNAV or
LPV approach as required by an Aircraft Flight Manual limitation placed on
Garmin G1000 with GIA 63W, GNS 480, and GNS 400W/500W Series
products.

Prior to departure, the operator must use the WFDE Prediction Program supplied
with the applicable trainer or route planning software to demonstrate that there are
no outages in the capability to navigate on the specified route of flight. The WFDE
Prediction Program determines whether the GPS constellation is robust enough to
provide a navigation solution for the specified route of flight.

Running the FDE Prediction Program

Trainer and route planning software for WAAS-certified Garmin products include a
WFDE Prediction Program to meet the FDE requirements for GPS as a primary
means of navigation for Oceanic/Remote operations (reference FAA AC 20-138A
Appendix 1). The Oceanic/Remote flight phase occurs when the flight plan will
place the aircraft more than 200 nautical miles from the nearest airport. All
operators using a Garmin WAAS-certified unit as primary means of navigation in
oceanic/remote areas under FAR parts 91, 121, 125 and 135 must utilize the WFDE
Prediction Program prior to conducting a flight in these areas.

Prior to navigation on U.S. RNAV routes, SIDs, and STARs (reference FAA AC
90-100) all operators of Garmin WAAS-certified units must utilize the WFDE
Prediction Program to determine RAIM availability.

All operators of Garmin WAAS-certified units should utilize the WFDE Prediction
Program to determine WAAS satellite visibility when planning an LNAV/VNAYV or
LPV approach.

The detection function (of Fault Detection and Exclusion) refers to the ability to
detect a satellite failure which can affect navigation. The exclusion function refers to
the ability to exclude one or more failed satellites and prevent them from affecting
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navigation. The WFDE Prediction Program allows the pilot to specify the planned
departure date/time, route type, ground speed, ground speed variation, and
maximum allowable outage. When provided through NOTAM or other sources,
GPS satellites with known failures can be excluded through the program's setup
function.

To use the WFDE Prediction Program, begin by entering the intended flight plan
into the applicable trainer software (G1000 Trainer or GNS 400W/500W Trainer) or
the Garmin Route Planning software for the GNS 480. The WFDE Prediction
Program uses this information to analyze satellite coverage along the intended route
of flight.

@ NOTE: A flight plan must be created and activated (using the
Route Planning software) prior to running the WFDE Prediction
Program. The WFDE Prediction Program only works with the
currently active flight plan. Follow the software instructions to create
and activate a flight plan. Software and instructions are available via

the Garmin website at www.garmin.com.

Start FDE Prediction

1) Make sure the Route Planning software is running and the desired flight plan
is active.

2) Click on the ‘Start Prediction’ button after setting up the route (Figure 1).

- Garmin Route Planning Software - [RP4]
D File Route Parameters Help

D= E| %52 82| 5

R oute Lizt

Set Start Point | Reporting Paints... Start Prediction

Pt O06-4.01 54532

Ll e |

Figure 1 Start Prediction Program Options

previously, or has not been run recently, a series of pop-up
messages (Figure 2) may precede the WFDE Prediction Program
window. Follow the on-screen instructions to download new data
from the internet. The download time is normally very short (nearly
instantaneous), but may vary with internet connection. See the
‘Updating/Changing the Almanac and Configuration Files’ section of
this document for details.

@ NOTE: If the WFDE Prediction Program has not been used
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N

Your almanac fils is corrupt or needs to be updated,
Press O bo Download the most current file (this may take a minute or bwo).

Success! :

Ny

Garmin Route Planning
x|

A current almanac was successfully downloaded
from the Internet

x

&

Your GEO almanac file s corrupt or needs to be updated.
Press OK bo Download the most current file (this may take a minute or bwo),

uccesn
i A current GEO almanac was successfully downloaded

From the Internet

ﬂ

N

Your configuration file is corrupt or needs to be updated.
Press O bo Download the most current file (this may take a minute or bwa).

Success!

i

x|

A current configuration was successfully downloaded
from the Internet

Figure 2 Possible Update Messages

4) The WFDE Prediction Program window appears (Figure 3) listing the flight
plan waypoints, selected antenna, and the current date/time as the departure
time. It is important to verify that the displayed route is correct before
proceeding with the prediction. Reference Table 1, and verify the correct
Garmin part number (006-A0154-0X) appears at the top of the screen. If the
part number is incorrect, see the ‘Configuration Files’ section of this

document.
NOTE:

If the route of flight requires an alternate airport, multiple
predictions may be required (one for the primary and one for the

alternate) to verify RAIM and/or WAAS satellite visibility availability
at the primary and the alternate approach.
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i WFDE Prediction Program - GNS 480 series - 006-A0 -0l x|
File Wiew Help

E]

Route [by waypoints]:

Waypoint ID I Waypoint Type Latitude Longitudes I
EIFE APRT 40_640 N TR.TTAW
EPIT ADT 40.431 N S0.233 W
KECIN APT 4z_048 N Q4_783 W
EIxD ART 33831 N 24_g20 W
KD EN APT 39.862 N 104673 W
EPHX ART 33434 W 11z.01z W
KELAX APT 33.943 N 11lg.408 W

—&elected Antenna

Antenna: IHost. Conservative j
—Depart
Date (TTC) - I 7/20/2005 j . Zetup | Eoilemnilsics
Time (UTC): | 9:04:04 j
Ready I_WI_ y

Figure 3 WFDE Prediction Window

Select Antenna

Make sure that the selected antenna matches the antenna installed on the aircraft that
will fly the flight plan. To change the selected antenna, click the down arrow next to
the ‘Antenna’ field. A pull-down list appears listing the available antennas. If the
correct antenna is not known, select ‘Most Conservative’ for the most restrictive
mask angle of the antenna options.
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—Belected Antenna

Antenmna: GALEW  §011-01111-00) _:J

A-33 (ETE-3,/530-1104)
A-34  (ETL-23/L5020-1112)
FASSA  (011-01154-00)

—Depart

Date (UTC): |FASSW  (011-01111-00)
FALT  (01l1-010322-00)

Time (TITC)

Figure 4 Antenna Pull-Down List

Set Departure Date

To change the departure date, click the down arrow next to the ‘Date (UTC)’ field.
A calendar window appears. Click the left or right arrows to select a different month
(if desired), then click the desired date. The departure date can also be changed in

the Flight Setup window.

El october, 200 [

Eurn Mon Tue Wed Thu Fri Sac
24 EE 26 ET 28 29 =0
1 z 3 4 E & 7
g 2 1o 11 1z 13 14
15 1l& 17 18 1% z0 E1

l,

zz 23 z4 @4P =6 27 2B

za 320 321 Z a2 L
' OToday: 10725/2006

Set Departure Time

To change the departure time, click the hours, minutes, or seconds fields next to the
‘Time (UTC)’ field. Click the up or down arrows (or type in desired time) to change
the displayed time. The departure time can also be changed in the Flight Setup

window.
Time[LITIZ]:I:31:EIEI ﬂmﬁ
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Flight Setup

To change the planned route type, average ground speed, ground speed variation,
maximum allowed outage, flight duration, Selective Availability conditions, or to
deselect satellites, click the ‘Setup’ button. A setup window is displayed (Figure 5).
Click the field for the desired item, then enter the desired value. Table 2 describes
the Flight Setup Window options.

Flight Setup Window Options

Allowed Outage
(Time)

Route Type Oceanic -For Oceanic/Remote only operations.
En route/Terminal - For all other operations.
Maximum This field defaults to 5 minutes when Oceanic is the selected

route type. This field is set to default and ‘greyed out’ (not
selectable) when En route/Terminal is the selected route type.

Ground Speed
(Avg)

Enter expected average ground speed for flight.

Ground Speed
Variation

The ground speed variation setting will vary with the selected
route type. The default is 100 knots for Oceanic and 10 knots
for En route/Terminal route types. The program automatically
runs multiple predictions for a range of ground speeds based
on this setting.

Flight Duration

This field is calculated from the entered ground speed and
route information; or the flight duration can be entered, and the
program will calculate the average ground speed.

Departure Date

Enter date and time (in UTC format) of departure, this info can

and Time also be entered into the main screen of this program.

Selective Simulates Selective Availability conditions when box is checked
Availability (normally left unchecked).

De-select Click on the De-select Satellites button to view the Selected
Satellites Satellites window, see following instructions.
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@ NOTE: The maximum allowed outage time for Oceanic flights vary
according to the specific route. The pilot must determine the proper
allowed outage time to be used for the prediction.

Flight Setup - GNS 480 series - D06-AD154-1 El
Flight Setup
Route Type: b awirmumn Allowed Outage;

EnRoute/Terminal [ I a] mir.

Ground Speed: Ground Speed Warniation:
450 kot I 10 knots

Flight Diuration:

I g hr.l & i,
Creparture
Date[LITI:]:I TAA0/2006 vl Time[UTC): | 2:04:04 j
[T Selective Availabiliy oK
De-zelect Satelites |
Cancel

Figure 5 Flight Setup Window

Deselect Satellites

To deselect satellites from the setup window, click ‘De-select Satellites’, then clear
the box adjacent to any satellite that should not be used in the prediction (Figure 6).
WAAS satellites are not listed in the Selected Satellites Window. Always check for
NOTAMs (regarding satellite availability) as well as using the Prediction Program
to ensure Approach availability at the destination.
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Selected Satellites - 006-A01 54-02 ; il

WV Satelite 1 ¥ Satelite 11 W Satelite 21 [ Satelite 31
¥ Satelite 2 [T Satelit= 12 ¥ Satelite 22 ™ Satelie 52
I Satelite 3 ¥ Satelite 13 W Satellte 23
v Satelite 4 v Satelite 14 [V Satelite 24
W Satelite 5 [ Satelite 15 W Satelite 25
WV Satelite 6 v Satelite 16 W Satelite 26
W Satelite 7 v Satelite 17 W Satelite 27
v Satelite® [V Satelite 18 v Satelite 28
W Satelite 9 W Satelite 19 W Satelite 29

¥ Satelite 10 [V Satelite 20 ¥ Satelite 30 Cancel |

Figure 6 Selected Satellites Window

*
*

L &
L %

LY Y
LY
<

<

<

<

NOTE: Satellites that are unavailable will be ‘greyed-out’ with no
check marks. Satellites with ‘Poor Health’ will default to unchecked
status.

warningt x|

“Your almanac is out of date.

SWiould vou like o

& pdate almanac via internet

! Proceed without update

Figure 7 Almanac Warning
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@ NOTE: To ensure accuracy of results, the almanac data used for

the RAIM and FDE predictions must be recent. If the information is

out of date, the WFDE Prediction Program will automatically prompt

the user to update the almanac data (Figure 7). An internet

connection is required to use this feature (see following
instructions).

Calculate FDE Prediction

1) To calculate RAIM, FDE availability, and WAAS satellite availability; select
the ‘Calculate’ button from the main WFDE Prediction Program window
(Figure 3). A ‘Calculation is complete’ message will appear when the
prediction is complete (Figure 8).

Calculating availability...p ﬂ

Calculation is complete.

tl

Figure 8 Calculations Complete Screen

2) The GPS/FDE Availability Results screen (Figure 9) appears after clicking
the OK button on the ‘Calculation is complete’ message screen. The results
can be viewed or printed for later reference.
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This Prediction
is Based On
the Displayed

Estimated Arrival
Time +15 Min.

ETA Calculation
Uses Ground Speed
(Not Ground Speed

Variation)

Setup Information Box

GPS Prediction

Results

RAIM Prediction

Results

(GPS/FDE Availability Results - GNS 480 series - 006-A0154-02

FDE Prediction
Results

bx

Displays the
Maximum FDE
Outage Only (May
Be Other FDE
Outages)

Displays the Leg
of Route Where

g RAIM is avaiable for this route ? FDE is not available for this route,
GBI a0 F‘DE Outag:
01/01/1900 00:00:00 (UTC) 01/01/1900 00:00:00 (UTC] 07/20/2006 151312 (UTC)
Betiz=r eypoiits: RIFK = KEIT Betye=rwaypcits: RIFK > KEIT Between waypails KIFK > KPIT
Lat 0N Lo O.E Lat 0N Loy 0.E Let 40433N  Lon 80193
Dlratiorr Ground Bpeed Diraticr CicundSpeed; Duratiors: Ground Speed
i 0 Vs 0 0 Rrcis 10 min 4“0 knots

There is no GPS outage for this route.

There s no R4 outage for this route.

A

Outage Occurs

Ground Speed For Outage
May Differ From Entered
Ground Speed, as Multiple

sival

07/2072006 20:00:38 (UTC)

¥
r

LNAY RAIM is avaiable. LNAY minima may be used for fight planning i the arival

waypoint for the estimated antval time.

LNAV/ANAY & LPY minima may be used for fight planning a! the arival wappaint

for the estimated ariival time.

s

etp
Selected Arkering
Route Type:
Ma alowed outage:
Ground Speed

Most Canservative
ErFioteTerminal
5 minutes

450 (+410)  knots

Predictions are Calculated,
Based on Entered Ground

Speed Variation

Displays the Results
of the WAAS Satellite

Pt

Figure 9 GPS/FDE Availability Results Screen

Viewing the RAIM and FDE Prediction Results

1) Select the View menu from the main WFDE Prediction Program window.

Availability Prediction

The results also appear automatically after clicking the OK button on the

‘Calculation is complete’ message screen.

2) Select Results. A window will appear showing the calculation results

(Figure 9).

3) To print the calculation results, click the Print button.

Printing the RAIM and FDE Prediction Results

1)
Or

Press the Print button in the lower right section of the display.

While the Prediction Results page is open and selected (the title bar is

highlighted). On your keyboard, press and hold the Alt key and then press

the Print-Screen key. This copies the Prediction Results page.

2)
3)

the same time.

4)

Open an application such as Word, Paint, etc.

page orientation to Landscape to print on a single sheet of paper.
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Interpreting the FDE Prediction Results

The GPS/FDE Availability Results screen provides either a ‘GO’ or ‘STOP’ status
for the GPS, RAIM, FDE, LNAV RAIM, and LNAV/VNAV & LPV minima
availability. A yellow flag is a possible result for an FDE prediction for a non-
Oceanic prediction. (see Figure 10)

A ‘GO’ status indicates that there are enough satellites available during the flight to
meet the requirements of that category.It is possible to have multiple FDE
Availability outages during the flight and the status may still be a ‘GO’, as long as
none of the outages exceeds the selected maximum allowable outage.

W @ X

Figure 10 Prediction Results Icons
A ‘STOP’ status is the result of a predicted loss of satellite availability. An FDE
Availability or RAIM availability failure occurs when sufficient satellites are not
available for a period longer than the maximum allowable outage (as selected in the
Flight Setup page and viewed in the Setup Information box on the GPS/FDE
Availability Results screen) and will produce a ‘STOP’ status.

A yellow flag indicates an FDE outage in a non-Oceanic (Enroute/Terminal) type
prediction. Because FDE availability is not required for Enroute/Terminal
operations the yellow flag is only a caution to the pilot indicating that there may be
an FDE outage when flying the flight plan. The selected flight plan may be flown
despite the caution flag. A ‘STOP’ status can appear in the FDE outage section only
when an Oceanic prediction results in an FDE outage.

More satellites are needed to provide FDE availability than are needed for RAIM.
More satellites are needed to provide RAIM availability than are needed for basic
GPS availibilty. A GPS Availability failure occurs when there is the loss of the
ability to compute a position. This is expected to be accompanied by a an FDE
availability failure and a RAIM availability failure.

* For Oceanic/Remote navigation predictions the displayed result should be
‘FDE is available for this route’. In the event of a predicted outage, the flight
should be delayed, canceled, or re-routed where FDE requirements can be
met.

+ For U.S. RNAV routes, SIDs, or STARs navigation predictions, the displayed
result should be ‘RAIM is available for this route’. In the event of a
predicted outage, the flight should be delayed, canceled, or re-routed where
RAIM requirements can be met.
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O

For LNAYV approach at the arrival waypoint predictions, the displayed result
should be ‘LNAV RAIM is available’. In the event that LNAV RAIM is not
available, flight planning should include an approach that is not based on
GPS navigation equipment.

For LNAV/VNAYV or LPV approach at the arrival waypoint predictions, the
displayed result should be ‘LNAV/VNAV & LPV minima may be used for
flight planning at the arrival waypoint for the estimated arrival time’. In the
event of an ‘LNAV/VNAV & LPV minima should not be used for flight
planning at the arrival waypoint for the estimated arrival time’ result, flight
planning should include an approach that has at least LNAV minima (if based
on GPS navigation equipment) or an approach that is not based on GPS
navigation equipment.

NOTE: Since (due to unforeseen circumstances) actual departure
times often differ from planned departure times, it is good practice to
perform predictions for several possible departure times.

Suggestions to change the result of a failed flight plan
prediction:

1) Alter the departure date and time.

2) Alter the route of flight.

3) Verify any deselected satellites. It is possible that some satellites unavailable

for a previous prediction are now available.

4) Update the almanac, especially if it is more than three months old.

5) Use the correct antenna selection (if ‘Most Conservative’ was used).

6) For Oceanic/Remote operations, determine the actual maximum allowed

outage and use for the prediction (instead of the 5 minute default setting
which is generally shorter than the actual allowed outage time).

Updating/Changing Almanac and Configuration Files

Almanac, GEO Almanac, and Configuration Files

To ensure that each is current, the Almanac, GEO Almanac, and Configuration Files
are automatically checked each time the program is started. If the program finds any
of these files to be out of date, it will automatically update the file via the internet.
A provision has been made to update these files manually, if needed.
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Manually updating the Almanac, GEO Almanac, and Configuration
files:

1) From the main WFDE Prediction Program window, select the Help menu
(Figure 11).

2 WFDE Prediction Program - 006-A0154-02 : -0l x|

Filz  View | Help

? About WEDEprdct, .,

Update Almanac
IUpdate GED Almanac

Ro! IIpdate Configuration File
Zhange WFDE Configuration File

| WayPolnt 10| Maypoite Tyee | Latitude | Longitude

Figure 11 Help Pull-Down Menu

2) Select Update Almanac, Update GEO Almanac, or Update Configuration
File. The program automatically searches the internet and downloads the
most recent data.

3) A pop-up window appears to confirm that the data has been downloaded.
Click the OK button to return to the WFDE Prediction Program.

4) The file has been updated.

Configuration Files

The WFDE Prediction Program may be used with several different Garmin software
programs. Each program uses a specific configuration file to run the WFDE
Prediction Program. If the user has multiple Garmin programs loaded, the user must
verify that the configuration file currently in use is correct for the Garmin product
that will be used to navigate the flight plan. Generally speaking, most users will not
need to change the configuration file, although a provision has been made to update
these files manually, if needed.
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Changing the WFDE Configuration File:

36

1) From the main WFDE Prediction Program window, select the Help menu
(Figure 11).

2) Select ‘Change WFDE Configuration File’.

3) A pop-up window appears. Click the OK button to allow the program to
download new configuration files via the internet. When the configuration

files have been downloaded, a ‘Configuration Select’” pop-up window
appears.

4) Click the down arrow to view the pull-down list of available configuration
files (Figure 12). Select the file corresponding to the Garmin product that

will be used to navigate the flight plan.

Configuration Select - GNS 480 series - 006-AD154 5[

Fleaze zelect the configuration you would like to activate and press OF

Selected Configuration

Configuiation |GNS 480 series [006-DO740-02.ini] =]
G000 series [006-D0740-0. i

GMNS 430 series [00E-DO740-02.ini]
GMC 4000 B00 senies [O0B-DO740-03. ini]

Cancel | ] I

Figure 12 Configuration Select Window
5) Click the correct file name on the pull-down list, then click the OK button.

6) The configuration has been changed. See Figure 3 and Table 1 to verify the
correct part number appears on the WFDE Prediction Program window
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Glossary of Navigation Terms
A

Azimuth: an arc, as measured clockwise from true or magnetic north.

B

Bearing (BRG): The direction to any point, usually measured in degrees relative to
true or magnetic north.

BIN: The file extension for a Garmin AT supplied binary database file.

C

Class II Airspace: Airspace that is out of the range of land-based navaids. Class 11
airspace includes areas both remote (over land) and over water.

Constellation: A group of stars or objects, such as satellites, in the heavens.

Coordinates: Values for latitude and longitude that describe a geographical point
on the surface of the earth.

D

Database: A collection of data structured in such a way as to allow quick and
convenient access to any particular record or records.

Degree: 1/360th of a circle.
Departure: The first waypoint in the active route.

Departure Date: The date of departure for the flight as entered in the route file for
the purpose of calculating prediction results.

Departure Time: The time of departure for the flight as entered in the route file for
the purpose of calculating prediction results.

Destination: The last waypoint in the active route.

E

Elevation: The angle of a GPS satellite above the horizon.
Elevation Mask Angle: See Mask Angle.

Excluded Satellites: See Satellite Exclusion List.

37



Garmin Route Planning

F

FDE: Fault Detection and Exclusion. A method to detect a satellite failure (via
RAIM algorithm), determine which satellite failed, exclude that satellite from the
position solution, the capability to determine that the correct satellite was excluded,
while still being able to detect any other satellite failure.

Fix: A geographical location determined by either visual reference or by electronic
navigation aids.

Flight Plan: A series of two or more waypoints.

G

Global Positioning System (GPS): Also known as NAVSTAR. A constellation of
satellites launched by the U.S. Department of Defense into six orbit lanes (four
satellites per plane) at an altitude of 10,898 nm above the earth.

Greenwich Mean Time (GMT): See Universal Time Coordinate (UTC).

Ground Speed (GS): Speed of travel across the ground. In aviation, the relation
between ground speed and air speed is affected by the prevailing winds. The
estimated ground speed for the Oceanic flight phase as entered in the route file for
the purpose of calculating prediction results.

H

HDOP: Horizontal Dilution of Precision. See Dilution Of Precision.

I

Identifier: A name, typically abbreviated, assigned to a waypoint. The identifier
may consist of numbers and alpha characters, up to six in length. For example, the
airport identifier for Los Angeles International Airport is LAX.

K

Knot (kt): A unit of speed equal to one nautical mile per hour.

L

Latitude (Lat): Any line circling the earth parallel to the equator, measured in
degrees, minutes, and seconds north and south of the equator.

Longitude (Lon): Any line from the North to the South Pole, measured in degrees,
minutes, and seconds of a circle, east or west of the Prime Meridian (Greenwich,
England).
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M

Magnetic North: The region, some distance from the geographic North Pole where
the earth’s magnetic lines concentrate. A magnetic compass points to the magnetic
north.

Mask Angle: The Mask Angle describes a cone looking up towards the GPS
satellites. The angle is the elevation in degrees above the horizontal plane below
which satellite signals will be ignored.

Meter (m): A metric distance measurement equal to 39.37 inches.

Minute: 1/60th of a degree.

N

Nautical Mile (nm): A distance measurement equal to 6,076 feet, or 1.15 statute
mile. One nautical mile is also equal to one minute of latitude.

Nav Database: a Garmin AT supplied binary database file. The Nav database is not
supplied with the Garmin Route Planning program. The Garmin Route Planning
database file is included on the product CD. Otherwise, you may call Customer
Technical Support.

NAVSTAR: The name given to GPS satellites formed from the acronym for
NAVigation System with Time And Ranging.

Non-Directional Beacon (NDB): A low frequency/medium frequency navigation
aid sending non-directional signals that can be used for navigation.

0]

Oceanic Flight Phase: The portion of a flight that travels over water or a remote
region, that is beyond the range of terrestrial navaids (Class II airspace).

P

PDOP: Position Dilution of Precision. See Dilution of Precision.

R

RAIM: Receiver Autonomous Integrity Monitoring. A method of predicting
possible system accuracy errors that may be caused by bad satellite data. The RAIM
algorithm requires that more satellites are available and usable than required for a
normal GPS position fix.

Remote: Areas that are over land, but out of the range of land-based navaids.
Remote airspace is designated as Class II airspace.
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Reporting points: The latitude (and longitude) at each 10 degree longitude
increment around the globe along the proposed flight. Reporting points are assigned
names that are generated by appending the longitude hemisphere and degree to the
latitude hemisphere and degree (i.e. N34W40).

Route: The series of waypoints that embodies a flight plan from a departure to a
destination waypoint.

Route Name: The name of a route (collection of waypoints) within the Route file.
A number of routes may be contained within a single route file.

Route Spacing: The distance in nautical miles to adjacent tracks on either side of
the flight.

S

Second: 1/60th of a minute of a degree.

Statute Mile: A distance measurement equal to 5,280 feet or 0.87 of a nautical mile.

T

Three-dimensional (3D) Position Fix: A position fix defined by latitude, longitude,
and altitude.

Time Interval: The time interval between prediction checkpoints as shown in the
report file for the purpose of calculating prediction results.

Time of Prediction: The date and time when the prediction calculation is performed.

Time Zone: the time zone offset from UTC time.

U

Universal Time Coordinate (UTC): Greenwich Mean Time, or the time at the
Prime Meridian in Greenwich, England. Also referred to as Zulu time.

\%

Very High Frequency Omnirange (VOR): Navigational aid that transmits signals such
that a receiver can indicate its current radial or bearing from the transmitter.

W

Waypoint: A navigation fix used in area navigation and defined by latitude and
longitude coordinates.

40






A
GARMIN.

© 2006 Garmin Ltd. or its subsidiaries

Garmin International, Inc.
1200 East 151st Street, Olathe, Kansas 66062, U.S.A.

Garmin AT, Inc., 2345 Turner Rd., S.E., Salem, Oregon 97302, U.S.A.

Garmin (Europe) Ltd.
Unit 5, The Quadrangle, Abbey Park Industrial Estate, Romsey, SO51 9DL, U.K.

Garmin Corporation

No. 68, Jangshu 2nd Road, Shijr, Taipei County, Taiwan
WWW.garmin.com

560-0180-01 Rev A
November 2006




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


