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About This Manual

Welcome to the GPS Pathfinder Controller Quick Reference Guide for
Windows. This manual describes how to install and use the Trimble
GPS Pathfinder® Controller software on a Windows desktop
computer or Windows CE device.

Even if you have used other Global Positioning System (GPS)
products before, Trimble recommends that you spend some time
reading this manual to learn about the specia features of this product.

If you are not familiar with GPS, visit our website for an interactive
look at Trimble and GPS at:

« www.trimble.com

Trimble assumes that you are familiar with Microsoft Windows and
know how to use a mouse, select options from menus and dialogs,
make selections from lists, and refer to online help.

Related Information
This section lists sources that provide other useful information.

e ftp.trimble.com — use the Trimble FTP site to send files or to
receive files such as software patches, utilities, service bulletins,
and FAQs. Alternatively, access the FTP site from the Trimble
web site at www.trimble.com/support/support.htm.

e Trimbletraining courses — consider atraining course to help
you use your GPS system to its fullest potential. For more
information, visit the Trimble website at
www.trimble.com/support/training.htm

GPS Pathfinder Controller Quick Reference Guide for Windows  vii



About This Manual

Technical Assistance

If you have a problem and cannot find the information you need in the
product documentation, contact your local Distributor. Alternatively,
request technical support using the Trimble website at:

*  www.trimble.com/support/support.htm

Your Comments

Your feedback about the supporting documentation helps usto
improve it with each revision. To forward your comments, do one of
the following:

e Send an e-mail to ReaderFeedback @trimble.com.

*  Complete the Reader Comment Form at the back of this manual
and mail it according to the instructions at the bottom of the
form.

If the Reader Comment Form is not available, send comments and
suggestions to the address in the front of this manual. Please mark the
information Attention: Technical Publications Group.

Document Conventions

The document conventions are as follows:

Convention Definition

Italics Identifies software menus, menu commands,
dialog boxes, and the dialog box fields.

Helvetica Bold Identifies a software command button, or
represents information that you must type in a
software screen or window.

“Select ltalics / Italics” Identifies the sequence of menus, commands, or
dialog boxes that you must choose in order to
reach a given screen.

viii GPS Pathfinder Controller Quick Reference Guide for Windows



CHAPTER

Introduction

The GPS Pathfinder® Controller software is designed to allow you to
control arange of Trimble GPS receivers. The program will run on a
range of platformsincluding:

Handheld PC Professional (H/PC Pro) running Microsoft
Windows CE version 2.11

Pocket PC running Microsoft Windows CE version 3.00
Microsoft Windows 95

Microsoft Windows 98

Microsoft Windows 2000

Microsoft Windows NT

The GPS Pathfinder Controller software supports the following GPS
receivers:

GPS Pathfinder Pocket
GPS Pathfinder Pro XRS
GPS Pathfinder Pro XR
GPS Pathfinder XRS
GPS Pathfinder XR
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CHAPTER

Installation

The installation procedure for Windows CE devices differs from the
procedure for other computers. Please read the appropriate section
before you attempt to install the GPS Pathfinder Controller software.

Windows 95/98/2000/NT Installation

To install the GPS Pathfinder Controller software on a computer
running Windows 95, 98, NT, or 2000, simply run the installation
program that you downloaded from the Trimble website. In Windows
Explorer, go to the folder where you saved the GPS Pathfinder
Controller Desktop.exe file. Double-click thisfile to run the
installation program. Follow the installation dialogs and enter
appropriate details when necessary.



2 Installation

Windows CE Installation

To install the GPS Pathfinder Controller software on a Windows CE
device, you will need the following:

* A supported Windows CE device
* A desktop computer with:
—  Windows 95, 98, 2000, ME, or NT installed

— Microsoft ActiveSync installed and a connection
established between the desktop computer and the
Windows CE device, using the ActiveSync software.

»  One of the following connections between the desktop
computer and the Windows CE device:

—  Seridl cable
— Cradle

— Infrared

— Modem

—  Network card

For information on connecting your Windows CE deviceto your office
computer by one of the above methods, refer to the documentation for
your Windows CE device.

ActiveSync

Microsoft ActiveSync isaprogram that lets you exchange information
between your office computer and a Windows CE device. You use
ActiveSync whenever you install software on the Windows CE device,
move or copy filesto or from the Windows CE device, and
synchronize data between your office computer and the Windows CE
device. Your Windows CE device should be supplied with the
ActiveSync software. If you do not have ActiveSync, you can
download it from the Microsoft website, www.microsoft.com.

4  GPS Pathfinder Controller Quick Reference Guide for Windows
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Installation 2

Installing the GPS Pathfinder Controller Software
To install the GPS Pathfinder Controller software:
1. Connect the Windows CE device to the desktop computer.

2.  Make sure that the Windows CE device and the desktop
computer are switched on.

If an ActiveSync partnership for these two computers exists,
ActiveSync starts and the desktop computer connects to the
Windows CE device automatically. If there is no partnership, or
the computers do not connect, you may need to install or set up
ActiveSync on your desktop computer. For more information,
refer to the documentation for your Windows CE device.

When the two computers are connected, the Microsoft
ActiveSync window appears and displays the message Connected.

3. Goto thelocation where you saved the GPS Pathfinder
Controller installation file and double-click on the file.

4. Follow the installation dialogs and enter appropriate details
when necessary.

GPS Pathfinder Controller Quick Reference Guide for Windows 5
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CHAPTER

Basics of Operation

The GPS Pathfinder Controller software is based around two menus:
the GPS menu and the Status menu. It also includes three dialogs,
which can be opened from the GPS menu, and a status screen, which
displays different information depending on the option that is selected
from the Status menu.



3  Basics of Operation

When you first start the GPS Pathfinder Controller software, the status
screen contains only the Connect button and the GPS Receiver Port

field:
gF‘athﬁnder Controller E3
GPS  Status

GPS iz dizconnected

GPS Receiver Part: IEDM'I - I

Click Connect to establish a connection with the GPS receiver.

—\Q/— Tip — The GPS menu also contains Connect and Disconnect commands
= for establishing and ending a connection to the receiver.

Use the GPS Receiver Port field to specify the port on the computer or
CE device that the GPS receiver is connected to.

Once a connection to areceiver is established, the GPS Satus screen
appears.

8 GPS Pathfinder Controller Quick Reference Guide for Windows



Basics of Operation 3

GPS Menu

The following commands are available from the GPS menu:

GFS

[EaneRt
Digconnect

GPS Settings...
MME& Settings...
RBeal-time Settings. ..

Rezet to Factary Defaults

Rezet GPS Recerer

E xit

About Pathfinder Cantroller

Connect

Use the Connect command to establish a connection with a GPS
receiver. If the GPS receiver is already connected, thiscommand is not
available. When you connect to the GPS receiver, the settings from the
GPS Pathfinder Controller software will be sent to the GPS receiver to
configure its operation.

Disconnect

Use the Disconnect command to disconnect the GPS Pathfinder
Controller software from the GPS receiver. If the GPS receiver is
already disconnected, this command is not available.

GPS Settings

Select GPS Settings to open the GPS Settings dialog. For more
information, see GPS Settings Dialog, page 12.

GPS Pathfinder Controller Quick Reference Guide for Windows 9



3  Basics of Operation
NMEA Settings
Select NMEA Settings to open the NMEA Settings dialog. For more
information, see NMEA Settings Dialog, page 14.
Real-time Settings
Select Real-time Settings to open the Real -time Settings dialog. For
more information, see Real-Time Settings Dial og, page 16.
Reset to Factory Defaults
Select Reset to Factory Defaults to restore the GPS Pathfinder
Controller software to its default settings. This causes the receiver to
disconnect from the GPS Pathfinder Controller software and then
reconnect again.
Reset GPS Receiver
Select Reset GPS Receiver to perform areset of the GPS receiver. You
are asked to confirm that you want to reset the receiver. A reset clears
the receiver memory, deleting the almanac and any configuration data,
and returns the receiver to its default state.
Exit
Select Exit to close the GPS Pathfinder Controller software.
About Pathfinder Controller
Select About Pathfinder Controller to open the About dialog. This
dialog displays version and copyright information about the
GPS Pathfinder Controller software.
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Status Menu
The following commands are available from the Status menu:

Statug

GPS Pozition Statuz
GPS Receiver Statuz
v Real-time Status

GPS Position Status

Select this command to display the GPS Status screen. For more
information, see GPS Status Screen, page 23.

GPS Receiver Status

Select this command to display the GPS Receiver Status screen. For
more information, see GPS Receiver Status Screen, page 25.

Real-time Status

Select this command to display the Real-time Status screen. For more
information, see Real-Time Status Screen, page 27.

GPS Pathfinder Controller Quick Reference Guide for Windows 11



3  Basics of Operation
GPS Settings Dialog

The GPS &ettings dialog contains parameters that you can configure,
which relate to the GPS receiver that you have connected to your
computer or Windows CE device.

Fozition Interval [zec): |-| vI

POOP b azk: IE_D vI

SMA Mazk: |4_|:| vI

Elewation Mask [deq]: |-| 50 vI

Welocity Filtering r

ok LCancel |
Position Interval
Usethisfield to specify the time intervals between positional data
being output by the GPS receiver.
Note — You cannot configure the position interval of a GPS Pathfinder
Pocket receiver when the receiver is configured to output TSP
positional data.
PDOP Mask
Usethisfield to set the PDOP mask. A low PDOP indicates that the
visible satellites are widely separated in the sky, which allows better
position information to be recorded. When the PDOP value rises
above the PDOP mask, the GPS receiver stops generating positional
data until the PDOP value falls below the PDOP mask.
12  GPS Pathfinder Controller Quick Reference Guide for Windows



Basics of Operation 3

SNR Mask

Use thisfield to set the SNR mask. The SNR valueis used to
determine whether the signal strength of each satellite is sufficient for
that satellite to be used by the GPS receiver. If asatellite’'s SNRis
below the SNR mask, it is not used to compute positions.

Elevation Mask

Use thisfield to set the elevation mask. Use the elevation mask to
allow the GPS receiver to only use those satellites above a specified
elevation in the sky. The GPS receiver does not use satellites below the
set elevation mask to compute positions.

Velocity Filtering

Use this check box to enable or disable the velocity filter. Velocity
filtering smooths the positions from the GPS receiver asthey are
generated, using velocity information. Thisfilter reduces the effects of
multipath on positions computed by the GPS receiver.

Note — This check box is only availableif the connected receiver isa
GPS Pathfinder Pocket receiver. You cannot configure velocity filtering
for other receivers.

GPS Pathfinder Controller Quick Reference Guide for Windows 13



3  Basics of Operation

NMEA Settings Dialog

The NMEA Settings dialog contains settings relating to the output of
NMEA messages. The NMEA standard, developed by the National
Marine Electronics Association, defines aformat for communicating
data collected or computed by the GPS receiver to external devices

NMEA Setings |
MMEA Output: IDn j
Output Intersal [zec)]: |5 j
Baud Rate: IEIEEIEI j
Diata Bits: Ig j
Stop Bits: |-| j
Barity: INDnE j
MEA Strings

W EGE M vTG [T GLL [ GSA
[ GSY [T RMC [~ ZDa
ITI Cancel |

NMEA Output

Usethisfield to enable or disable NMEA output. When On is selected,
NMEA messages are generated by the receiver, and the remaining
fieldsin the dialog appear. When Off is selected, TSIP datais
generated, and the NMEA Output field is the only field in the dialog.

Note — The following fields are only available if the NMEA Output
field is set to On.

Output Interval (sec)

Use thisfield to specify the rate at which NMEA messages are
generated.

14  GPS Pathfinder Controller Quick Reference Guide for Windows
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Baud Rate

Usethisfield to specify the baud rate the GPS receiver and external
source communicate at. The default value is 9600.

Data Bits

Usethisfield to specify the number of data bits used when the external
correction source and GPS receiver communicate. The default valueis
8.

Stop Bits

Usethisfield to specify the number of stop bits used when the external
correction source and GPS receiver communicate. The default is 1.

Parity

Use thisfield to specify the parity setting used when the GPS receiver
and external source communicate. The default value is None.

If you want to use NMEA messages and an external real-time source
at the same time, the port settings must match. Because you can
configure port settings either in the NMEA Settings dialog or in the
External tab of the Real-time Settings dialog, you can define
conflicting port settings. If this happens, the software displays a
message warning you of the conflict, and then automatically updates
the port settings to use the values that you just set.

Note — A GPS Pathfinder Pocket receiver does not require matching
port settings. If you configure the receiver with different settings for
NMEA messages and real-time input, the software does not display a
warning or automatically change settings.

Check boxes

At the bottom of the NMEA Settings dialog is a check box for each
NMEA message type that you can configure. Select a check box to
generate messages of that type.

GPS Pathfinder Controller Quick Reference Guide for Windows 15
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Real-Time Settings Dialog

The Real-time Settings dialog contains talbs where you can configure
settings that control which sources of real-time differential GPS you
use, if any, and how your system communicates with each source. The
dialog contains four tabs, which are described in the following

sections.
Source Tab
The Source tab contains fields for selecting a real-time correction
source:
Reaktime Settings [

Source | Beau:u:unl Satellitel E:-:ternall

Source;

W ait for Beal-time r

(] I Cancel

GPS Pathfinder Controller Quick Reference Guide for Windows
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Source

Usethisfield to configure the real-time source that you want to use.
There are four options in the Source field:

»  Use Uncorrected GPS — L og autonomous GPS positions
without applying real-time corrections.

* Integrated Beacon — Use corrections from a beacon.

* Integrated Satellite— Use corrections from asatellite differential
service.

 External — Use an external correction source such asa Trimble
TRIMTALK™ radio.

Wait for Real-time

When this check box is selected, and no real-time corrections are
available, the GPS receiver suspends the output of GPS positions until
areal-time correction source becomes available. When this check box
is cleared, the GPS receiver defaults to using uncorrected GPS
positions if the real-time GPS correction source fails.

GPS Pathfinder Controller Quick Reference Guide for Windows 17



3  Basics of Operation

Beacon Tab

The Beacon tab contains fields for configuring and using a beacon
signal for real-time GPS:

Real-time Settings E3 |
Source Beacon | Satellitel E:-:ternall
bl ode;
= Ao Power
= Ao Bange

Erequency [kHz]: |3'I 4.0

(] I Cancel

Note — You can only select this tab if the selected real-time sourceis
Integrated Beacon.

Mode

Use these options to specify the radiobeacon signal tracking mode to
operate the integrated beacon in. The options are;

»  Auto Power —the receiver tracks and locks on to the most
powerful radiobeacon signal.

» Auto Range—thereceiver tracks the nearest radiobeacon signal.

»  Manual —thereceiver tracks only the frequency you specify in
the Frequency field.

Frequency

Use thisfield to specify the frequency used with the Manual option.
Thisfield is only availableif the Manual option is selected.

18 GPS Pathfinder Controller Quick Reference Guide for Windows
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Satellite Tab

The Satellite tab contains fields for configuring and using a satellite
correction service for real-time GPS:

Real-time Settings E |

Su:uuru:el Beacon Satelite | E:-:ternall

Service Provider:

Land5tar
Mame: IEustu:um j
Frequency [MHz]: Im
Diata Fate: Im
Station Preference: Im

(] I Cancel

Note — You can only select this tab if the selected real-time sourceis
Integrated Satellite.

Service Provider

Usethisfield to select the satellite differentia service provider. The
options are:

e OmMniSTAR
e LandStar

. None
Name

Usethisfield to select the satellite used for satellite differential
corrections.

GPS Pathfinder Controller Quick Reference Guide for Windows 19
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Frequency

Usethisfield to specify the frequency used when you select Custom
from the Name field.

Data Rate

Usethisfield to specify the data rate used when you select Custom
from the Name field.

Station Preference

Usethisfield to specify your preferred reference station type when
you select Custom from the Name field. The options are:

»  Virtual —aposition that is calculated from the center of the
reference station network. It provides areference position based
on the approximate position of your roving receiver.

»  Closest —the nearest reference station position. This may be an
actual reference station, a calculated reference position (a
“cell™), or the center of the reference station network.

20 GPS Pathfinder Controller Quick Reference Guide for Windows
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External Tab

The External tab contains fields for configuring and using an external
source for rea-time GPS corrections:

Real-time Settings E |

Su:uuru:el Beau:u:unl Satelite  Extemnal |

Port: Receiver Port

Baud Rate:

Data Bitz:

Stop Bits:

Parity:

Cancel

Note — You can only select this tab if the selected real-time sourceis
External.

Port

The Port field is used to remind you to connect the external correction
source to a port on the receiver, not on the computer or Windows CE
device. Thisfield isread-only.

Baud Rates

Use thisfield to specify the baud rate the GPS receiver and external
source communicate at. The default value is 9600.

Data Bits

Usethisfield to specify the number of data bits used when the external
correction source and GPS receiver communicate. The default valueis
8.

GPS Pathfinder Controller Quick Reference Guide for Windows 21
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Stop Bits

Usethisfield to specify the number of stop bits used when the external
correction source and GPS receiver communicate. The default valueis
1.

Parity

Usethisfield to specify the parity setting used when the GPS receiver
and external source communicate. The default value is None.

If you want to use NMEA messages and an external real-time source
at the same time, the port settings must match. Because you can
configure port settings either in the NMEA Settings dialog or in the
External tab of the Real-time Settings dialog, you can define
conflicting port settings. If this happens, the software displays a
message warning you of the conflict, and then automatically updates
the port settings to use the values that you just set.

Note — A GPS Pathfinder Pocket receiver does not require matching
port settings. If you configure the receiver with different settings for
NMEA messages and real-time input, the software does not display a
warning or automatically change settings.

GPS Pathfinder Controller Quick Reference Guide for Windows
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GPS Status Screen
This screen displays information about the GPS satellites being

tracked:
gF‘athﬁnder Controller E3
GPS  Status
GPS Status
Statuz: Calculating positions
Type: Uncomrected
Murnber of zatellites: 5
FOOF: a1
GPS Time: 05/415/2000 12:18:00
Pozition
L atitude: 43 545175° 5
Longitude: 1725913617 E
Altitude: 47 Bm HAE

The GPS Satus screen contains the following fields:

Status
The Satus field shows one of the following messages.

» Too few satellites—the GPS receiver has acquired satellites, but
too few to compute a position in the current position mode.

»  Poor satellite geometry — the current PDOP value is greater than
the PDOP mask, so the GPS receiver is not computing GPS
positions.

GPS Pathfinder Controller Quick Reference Guide for Windows 23
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»  Calculating positions — the receiver is computing GPS position
fixes. The current satellite constellation is therefore acceptable.

» Antennais not connected — the antennais not currently
connected to the GPS receiver.

»  Waiting for real-time — the configured real-time source is not
available, and the receiver has been configured to suspend
logging until real-time corrections are received.

Type
Thisfield displays the type of GPS position being calculated by the
GPS receiver. There are two possible messages:

*  Uncorrected

*  Real-time corrected
Number of Satellites
Thisfield displays the number of satellites currently being tracked and
used by the GPS receiver.
PDOP
Thisfield displays the PDOP value for the current satellite
constellation.
GPS Time
This field displays the current GPS time, which is based on
UTC/GMT time.
Position
Thefields in this group show the current latitude and longitude with
reference to the WGS-84 datum, and the current altitude as height
above dlipsoid (HAE).
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GPS Receiver Status Screen
This screen displays information about the status of the connected

GPS receiver:
& Pathfinder Controller E3
GPS  Status

GPS Receiver Status
Receiver Tope: GPS Pathfinder Prox=RS

B atter Remaining: 100%
M avigation Yersion; 1.31
Signal Proceszor Wersion; 24411
Orristar [0 1262

The GPS Receiver Status screen contains the following fields:

Receiver Type

Thisfield displays the name of the receiver model currently connected
to the device running the GPS Pathfinder Controller software.

Battery Remaining

This field displays the current level of charge in the GPS receiver's
battery, if available. Thisvalueis displayed as a percentage remaining.
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Navigation Version

Thisfield displays the version number of the navigation firmware
installed in the connected GPS receiver.

Signal Processor Version

This field displays the version number of the signal processing
firmware installed in the connected GPS receiver.

OmniSTAR/LandStar ID

Thisfield displays the activation code for the Omni STAR or LandStar
satellite differential service. You need this code when contacting your
OmniSTAR or LandStar provider for activation.

Note — Thisfield only appears if satellite real-time corrections are
supported by the connected receiver.

GPS Pathfinder Controller Quick Reference Guide for Windows
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Real-Time Status Screen

This screen displays information about the status of the real-time
correction source:

g Pathfinder Controller E3

GPS  Status

Real-time Status

|ntearated beacon: W aiting
Lazt RTCHM:

Frequency: HN4.0kHz
State: Track
SHR: 11.7 dB

Thefirst line on the Real-time Status screen varies depending on what
you currently have configured for the real-time source. It may show:

* Integrated beacon
e Integrated satellite

. External source

GPS Pathfinder Controller Quick Reference Guide for Windows 27
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To theright of the source, one of the following messages appears:
* InUse-thissourceisbeing used for real-time corrections.

*  Waiting — this source is currently inoperable but is being
monitored. No real-time corrections are being applied.

*  Not Supported — the currently connected receiver does not
support this real-time source.

If no real-time source is configured, the message None selected:
Uncorrected GPS only appears, and all other fields are hidden.

Last RTCM

Thisfield displays the time, in seconds, since the last RTCM message
was received by the GPS receiver.

Note — Thisfield is not supported by the GPS Pathfinder Pocket
receiver.

Frequency

Thisfield displays the frequency the current real-time source is
tracking or islocked onto.

State

This field shows the real-time operating status of the GPS receiver.
Possible state values are:

* Search * Track

 Lock e ldle

. On . Off

SNR

Thisfield displays the signal-to-noise ratio (SNR) of the real-time
source.
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Note — The following fields only appear if the selected real-time
source is Integrated satellite.

Service Provider

This field displays the name of the satellite differential service
provider that the satellite in use belongs to.

User Access

Thisfield indicates whether the selected correction service has been
enabled for the GPS receiver. The possible values are:

»  Enabled —the serviceis enabled.
» Disabled —the activation has expired.

Decoder State

Thisfield displays the current status of the OmniSTAR or LandStar
activation for the GPS receiver. The possible values are:

e Initidizing (0-4) e Initializing (5)

* Initidizing (6) ¢ Receiving Corrections
*  Norecent data e Decoder unavailable

o Decoder reset e Invalidlink

e Invalidregion e Updaterequired

*  No offshore permitted

Expiration

This field displays the date on which the satellite differentia service
subscription expires, or the time remaining until the subscription
expires.
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APPENDIX

NMEA Messages

NMEA output is available from Trimble GPS receivers. The NMEA
standard, devel oped by the National Marine Electronics Association,
defines aformat for communicating data collected or computed by the
GPS receiver to external devices. This appendix describesthe NMEA
messages that can be configured from the GPS Pathfinder Controller
software.

All messages conform to the NMEA-0183 Version 2.0 format. All
begin with $ and end with a carriage return and aline feed. Datafields
follow comma (,) delimiters and are variable in length. Null fields stil|
follow a comma delimiter but contain no information.

The optional checksum field isthe last field in a message and follows
the asterisk (*) delimiter. The checksum is the 8-bit exclusive OR of
al characters in the message, including the commas, between but not
including the $ and asterisk delimiters. The hexadecimal result is
converted to two ASCII characters (0-9, A—F). The most significant
character appearsfirst.

For an example of an NMEA message, see Common Message
Elements, page 32.



A

NMEA Messages

32

Supported NMEA Messages
The supported messages are:

GGA: Time-, position-, and fix-related data.
GLL: Position fix, time of position fix, and status.

GSA: GPS receiver operating mode, SVs used for navigation
and DOP values.

GSV: Number of visible SVs, PRN numbers, elevation,
azimuth, and SNR values.

RMC: Recommended minimum specific GPSITRANSIT data.
VTG: Actua track made good and speed over ground.
ZDA: UTC day, month, year, and local time zone offset.

Common Message Elements
Each message consists of

A message ID consisting of $GP followed by the message type.
For example, the message ID of the ALM message is $GPALM.

A comma.

A number of comma-separated fields, which depend on the
message type.
An asterisk.

A checksum.

Here is an example of asimple message with six fields plus the
message ID and checksum:

$GPZDA ,004405.25,30,09,1994,00,00* 6B
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Latitude and Longitude

Latitude is represented as ddmm.mmmm and longitude is represented
as dddmm.mmmm, where:

* ddor ddd isdegrees

. mm.mmmm is minutes and decimal fractions of minutes

Direction

Direction—north, south, east, or west—is represented by asingle
character: N, S E, or W.

Time

Time values are presented in Universal Time Coordinated (UTC) and
are represented as hhmmss, where:

. hh is hours, from 00 to 23
e mMmisminutes

e ssisseconds
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Messages
The following NMEA-0183 messages can be produced.

GGA: Time-, Position-, and Fix-Related Data

$GPGGA,004407.00,3723.477595,N,12202.251222,W,2,07,1.2,19.1,
M,-25.7,M,3,0003* 55

The fields include:
»  UTC of position fix
o Latitude
»  Direction of latitude (N or S)
* Longitude
» Direction of longitude (E or W)
»  GPSquality indicator:
— O=fixnotvalid
- 1=GPSfix
— 2=Differential GPSfix
*  Number of SVsin use, 00to 12
« HDOP
*  Antennaheight, MSL reference
 Misfixed text indicating that altitude is measured in meters
*  Geoid separation

* Misfixed text indicating that geoid separation is measured in
meters

e Ageof differential GPS datarecord, Type 1 or Type 9, null
when DGPS not used

» Reference station ID, 0000 to 1023, null when any reference
station ID is selected and no corrections have been received
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GLL: Position Fix, Time of Position Fix, and Status
$GPGLL,3723.477595,N,12202.251222,\W,004407.00,A* 1E
Thefields include:

Latitude

Direction of latitude (N or S)

Longitude

Direction of longitude, (E or W)

UTC of position

Status: Fixed text A, indicates that datais valid

GSA: GPS Receiver Operating Mode, SVs used for
Navigation, and DOP Values

$GPGSA A,3,25,15,01,14,29,21,20,,,,,,1.9,1.2,1.5*30
Thefields include;

Fix Mode:

— M =Manual, forced to operate in 2D or 3D
— A = Automatic, 3D/2D

Fix Status:

— 1=Fix not available

- 2=2D

- 3=3D

Fields 3to 14 = PRNs of SVsused in position fix (null for
unused fields)

Field 15 = PDOP
Field 16 = HDOP
Field 17 = VDOP
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GSV: Number of Visible SVs, PRN Numbers, Elevation,
Azimuth, and SNR Values

$GPGSV,2,1,08,01,32,054,47,14,33,308,45,15,61,261,
52,20,07,054,41* 7F

Thefieldsinclude:

Total number of messages of thistypein this cycle
M essage number

Total number of visible satellites

SV PRN number

Elevation in degrees, 90

Azimuth, degrees from true north, 000

SNR (C/Ng) 00 to 99 dB, null when not tracking

8to 11 = Information about second SV, same format asfields 4
to7

12 to 15 = Information about third SV, same format as fields 4
to7

16 to 19 = Information about fourth SV, same format as fields 4
to7
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RMC: Recommended Minimum Specific GPS/TRANSIT Data

$GPRMC,004407.00,A,3723.477595,N,12202.251222,W,1.2,7.4,071
196,2.0,E*hh

Thefields include:

UTC of position

Status: Fixed text A, indicates that datais valid
Latitude

Direction of latitude (N or S)

Longitude

Direction of longitude (E or W)

Speed over ground in knots

Track made good in degrees True

UT date

Magnetic variation degrees (Easterly var. subtracts from true
course)

EorWwW

Checksum
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VTG: Actual Track Made Good and Speed Over Ground
$GPVTG,7.4,T,,,000.1,N,000.1,K* 2E
Thefields include:
»  Track made good

» Fixedtext T indicates that track made good is relative to true
north

* Fields 3 and 4 are null, not used

*  Speed over ground in knots

»  Fixedtext N indicates that speed over ground isin knots
»  Speed over ground in kilometers per hour (km/h)

» Fixedtext K indicates that speed over ground isin km/h

ZDA: UTC Day, Month, Year, and Local Time Zone Offset
$GPZDA ,004405.25,30,09,1994,00,00* 6B
Thefieldsinclude:
* Time inUTC
e Day,01to31
e Month,01to 12
*  Year
e Loca time zone offset from GMT, 00 to 23
* Loca time zone offset from GMT in minutes

Together, fields 5 and 6 yield the total offset. For example, if field5is
-5 and field 6 is—15, local timeis 5 hours and 15 minutes earlier than
GMT.
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