GPS Generator PRO

User manual

1. Introduction
The GPS Generator PRO application is designed for providing assitance in developing, testing and
debugging programs and equipment working with the NMEA-0183 protocol. This application can also be

used for learning and testing navigation applications and equipment before purchasing.

This virtual GPS receiver can work without visible GPS satellites, thus it's much more efficient when

used indoors. Besides, purchasing the program costs less, than purchasing a GPS receiver.

The program emulates the operation of a GPS receiver (position, speed of relocation, reception quality,
and satellite constellation) and gives out GPS data based on the NMEA-0183 protocol v. 2.0, 2.1, 2.3 or
3.0. The program can be configured for getting certain NMEA protocol messages in a certain sequence

with a certain frequency.

The output NMEA protocol can be written to a file or transmitted via COM port. Any program or
equipment working with the NMEA protocol will recognize transmitted messages, created by the GPS
Generator, as data from a real receiver. A certain amount of parity errors (CRC) can be introduced in

the generated protocol. This could be used to test consistency of operation in navigiation programs.

The program supports several operation modes, and it can give out output data to a COM port
(including a virtual one) or save to a file. The saved file can also be re-played providing an opportunity

for creating repeatable work scenarios, which would be difficult to do with an actual GPS receiver.

Our application is one of the most convenient and functional among the currently available applications

at the market.

Program features

»  Support for *.mif and *.shp files as maps.
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Coordinates, speed (kph, knots or mph) and altitude parameters configuration.
Satellite constellation setup and observation (PRN, azimuth, elevation, SNR).
Configuarable dilution of precision factors (PDOP, HDOP, VDOP).

Toggling between 2D/3D selection modes (manual/automatic).

Position fix mode (2d/3d/not defined).

Generation of the following NMEA messages: GGA, GLL, RMC, GSA, GSV, VTG.
"Moving map" mode.

Toggling between different NMEA-0183 releases (2.0-3.0).

Packet data transmission mode (NMEA messages are grouped in packets. All messages in one

packet are sent at the same time).

Route generation mode.

GPS Fix modes (Invalid, GPS Fix, DGPS Fix, PPS Fix, RTK, Float RTK).

High\low speed selection (affects the speed setting precision).

Random data transmission mode (random NMEA message is generated).

Send data via Bluetooth to other devices (currently only the BlueSoleil driver is supported).
Writing the NMEA protocol to a COM port (including a virtual one).

Writing the NMEA protocol to a file.

Program Installation

To download the GPS Generator PRO program (hereinafter referred to as "program"), go to the

following web-page:

http://avangardo.com/files/gpsgen/avGPSGenPro.zip
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http://avangardo.com/files/gpsgen/avGPSGenPro.zip

To install the program, download the archive using the link given above. Extract the setup file from the

archive and run the setup.

InstallShield Wizard

g Preparing to Install...

" 3PS Generator Pro Setup iz preparing the [netalls hield
Wizard, which will quide vou through the program setup
process. Pleaze wait,

(NERwRERRWR )

During the installation the user can read the license agreement and specify the installation path.

3. Purchasing and registering the program
If you haven't yet purchased a program license, visit the program web-site to complete your purchase.
Use the "Buy Online" link in the lower part of the page to go to the purchasing page. After providing
necessary information and paying the cost of the license, please wait for an email confirmation. The

email will confirm the purchase and provide the license key. The license key is necessary for accessing

all program fetures.

After receiving the email you can run the program. Unregistered program version has some functional

limitations, and at the program start the following message is displayed:
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Attention E|

This copy of GPS Generator Pro is unregistered. Unregistered wersion has some
Funictional liritations,

1) How to purchase

Follow this link to buy the product and get registration code {internet
connetion is required);

See pricing and how to purchase infarmation

2) Enter registration code

3) You may use unregistered copy to test this software

(o]

Same af the Functionality is nak available when unregistered la s

Please enter the license key received in the email into the Enter Registration code field and press OK.
After that it's necessary to restart the program. If the key was entered correctly, the program is

considered registered and can be used without any limitations.

4. The main program window
The top part of the window contains the main menu and the toolbar. The bottom part contains the
NMEA protocol output. The biggest part of the window is reserved for the map. On the left there are

operation mode tabs (map mode, file mode and route mode).
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Avangardo GPS Generator Pro

File InputMode Data Transmission ©Operations Help

P Show all :: Mirrar & Tracking Calculate CRC GGA GLL G54 GSY VTG GRS fix ™
-
Map Mode |Fi|e Mode || Route M.;..jel %5 Map | & satelites Constellation|
w cHaiinEn W 0°00
&
[ COpen Map File. .. ] [ = GPS Simulation J v

[#]High speeds Szo00,00°N
Speed: 40

v
PV e g

(&) kph () kniots Cimph =,
Alkibude, m: 100,00 -

b

Start poink 26°00,00'H
Latitude:
=

»

a

20,4643 3| '[N v

Longitude:

=

a

56,7369 5 '[E v

200,00'N

{double click. map to setup)

.

NMEA output

----- CUT HERE -----

- MME# log file From Avangardo GPS Generator

- httpe /i avangardo, com

----- CUT HERE -----

$GPRMC, 175559, 97,4, 1 346,257, 1,02039,377,E,21,60,0,00, 040809, 0,0,E, A%04
$GPRMC, 175600,97,4, 1 346,258, 1,02039,371,E,21,60,283, 37, 040509, 0,0,E, A*01
$GPRMC, 175831, 64,4, 1720, 464, 1,00956,743,E,21,60,96,43,040809,0,0,E, 4*3E
$GPRMC, 175832, 64,4, 1 720,463, 1,00956,749,E,21,60,96,43,040809,0,0,E, %30
$EPRMC, 17553364, 4, 1 720,462, M,00956,755,E,21 .60, 96,43,040509,0.0,E, 4*+30

lon: 9926, 14, lat: 57°07,41'N

5. Opening and revewing a map
To open a map, in the main menu select the Open Map option under the File menu. At that the Open

dialog is displayed.
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File narne: |w::nr|u:|_$impl.shp b | [ Open ]

by W etk Files of twpe: |.-“-‘-.II supported file tepes (% shp, * mif) w | [ Cancel ]

You can select files with *.shp (ESRI shape files) or *.mif (Mapinfo) extenstions. Select the file and

press Open. The selected map will be loaded for displaying in the main window.
Use the following functions to faciliatate map preview:
Map Zoom — use the mouse wheel to zoom the map in or out.

Panning — use the right mouse button to move the map (press and hold the button while dragging the

map in a desired direction).
Show all - to see the whole map, press Show all on the toolbar.
6. Setting up a COM port for the NMEA protocol output

To set up a COM port, in the main menu select the Communication Port Settings option under the Data

Transmission menu. The port settings dialog window will be displayed:
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]

Communication Port Settings

Oukbpuk Settings
|:| Oukpuk MMEA messages bo communication port
(%) Use COM port:

Port name®*; [COM 13 e
) Create COM port ko Eluetooth device:
Port Settings
Speed, bps: 4500 g
Diata bits: & 3
Parity: Mo w
Stop biks: 1 w
Flows contraol:
* For virkual COM port it” s name may be like this: 1 AYPT
K ] ’ Cancel

If the Output NMEA messages to communication port checkbox is selected, the generated data will be
trasmitted to the indicated COM port; otherwise the messages will just be recorded in a log in the lower
part of the main window. If the program is unable to open the port for recording, the corresponding

message will be given out.

In the Port name box enter the name and number for the output COM port. On the image above,
according to the settings made, the output will be carried out to the COM13 port. When using a virtual

COM port, you may need to indicate a special port name, for example "\.\VPT".

In the Port Settings group the COM port settings are displayed. The settings on the picture above are
the default NMEA-0183 standard settings.

If you have a Bluetooth device with the BlueSoleil driver installed, you can open a COM port for the
device by selecting the Create COM port to Bluetooth device option. This feature can be used, for

instance, when transmitting GPS data to a cell phone, laptop or a PDA device.
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7. Setting up output data

Two data output modes are provided in the program:

Random NMEA messages — when using this mode one of the selected NMEA messages is randomly

sent at a set frequency.

Packet mode — when using this mode, NMEA messages are grouped into packets. All messages from
one packet are sent at the same time, one after another in a set sequence. The packets are sent in a

set order and at a set frequency.

The program can emulate the GPS receiver operation with the output of the NMEA-0183 protocol v. 2.0,
2.1,2.3 and 3.0.

Setting up the random NMEA messages mode

To activate this mode, in the main menu select the Random NMEA Sentences option under the Data
Transmission menu. To set up the mode, in the main menu select the Choose Messages to Generate

Randomly under the Data Transmission menu. The following dialog window will be displayed:

Random Data Transmission Options

MMEA Yersion:

MNMEA 0153 w.2.3 b
Message period, sec: 1,00 :
Lat and Lon precision, decimal digits: 3 :

[ ] @enerate random CRC error in protocol (5%

NMEA message bypes
EGEA []al []asa
[ IrmcC E5Y [T

Messages will be sent randomly with specified daka rate,

a4 ] ’ Cancel
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In this window you can select a protocol version, message period, coordinates precision in the
generated protocol (number of decimal digits) and a set of messages. The messages will be selected

randomly from the set list.

If the Generate random CRC error in protocol (5%) checkbox is selected, then, when generating the

protocol, in 5% of message a random character will be inserted into a random location.

Setting up the packet mode
To activate this mode, in the main menu select the Packets of NVIEA Sentences option under the Data
Transmission menu. To set up the mode, in the main menu select the Form Packets of Messages

option under the Data Transmission menu. The following dialog window will be displayed:

Packet Data Transmission Options g|
MMES Version: MMEA 0183 w.2.3 e
Diata packet period, sec: 1,00 :

[ ] Generate random CRC error in protocol (5%

Lat and Lon precision, decimal digits: 3

4

4+ add Packet X Del Packet =+ Add Message « X Del Message

Packet #1
RMC efet it GLL

Packet #2
RMC WTG

IJ=e Drag&Drop operations to order daka packets and messages in them, Mesages in
one packek will be senk all at one kime, Packets will be sent in specified order,

Ik ] ’ Cancel

In this window you can select a protocol version, message period, coordinates precision in the
generated protocol (number of decimal digits) and a set of message packets. To move the messages

between the packets, use the Drag&Drop function.
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According to the settings made on the picture above 2 packets will be created. The first packet will
contain 3 messages (RMC, GGA, GLL), and the second packet will contain 2 messages (RMC, VTG).

From the example it can also be observed that the message dispatch period is set to 1 second.

In this case, when running the program, 3 messages from the first packet will be sent to the COM port
(without delays between the messages and in the set order), followed by a 1 second delay, then 2
messaged from the second packet will be sent, followed by a 1 second delay, and then again the first

packet will be sent, and so on.

8. Operation modes
The program can work in the following modes: map mode, file mode and route mode. You can toggle
between the modes using the Map Mode, File Mode and Route Mode tabs in the main window.

Switching between the modes is disabled during the emulation process.

The Map mode

In this mode the user can interactivelly set the object coordinates, altitude, speed and course, as well as

the reception conditions (satellite constellation and their signal strength).

1. Setting up initial conditions

To set up the start point, enter the required coordinates in the Start point group or double-click on the

map. The point will be marked on the map with a blue circle.
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Avangardo GP5S Generator Pro

Eile Input Mode [ata Transmission Qperations

?‘ Show all :} Mirrar
Map Mode | File Mode | Route Mode
’ Open Map File, ., ] ’ PGPS Simulation ]
High speeds
Speed: T I T 40
(&) kph ) knats ) mph
Alkitude, m: 100,00 E
Start poink
Latitude:
0 2|°oooon 2w v
Longitude:
0 2|°oooon 2tE v
(double click map to setup)

On the Map mode tab it's necessary to set up the initial speed of travel. The speed can later be

changed during the emulation.
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15 Help
] Caleulate CRC |RMC | GeA Gl Gsh Gsv vTG . GPsfix
€ Map = satelites Constellation |
PRMN Elervation,® Azimuth,® SMR,dE 5
[¥]1 20 -~ 100 s o e
¥z 30 ~ 200 SRS =
3 45 — 300 S E": x
4 62 s s s -
. | E
[ ] mManual maode [] set DOP walues
PDOR: | | [ ]5end asy
HDOP: | | []5end asa
VDOP: | |
>
19,54

To set up a satellite constellation and reception conditions, switch from the Map tab to the Satellites
Constellation tab. Satellites marked with flags will be considered visible (GSV message). For visible
satellites it is possible to set the Elevation, Azimuth and SNR parameters. The selection in the Manual
Mode and Set DOP Values checkboxes will affect the corresponding GSV and GSA message fields. If
the Set Dop Values checkbox is not selected, random DOP values will be generated. If the Manual
Mode checkbox is not selected, the 2D/3D mode will be selected automatically depending on the
number of visible satellites (up to 3 visible satellites for the 2D mode, more than 3 visible satellites for

the 3D mode).

2. Emulation

To start emulation, press the GPS Simulation button on the Map Mode tab. If the COM port error
message is displayed, it is necessary to set up the COM port following the instructions given above. The

window in the emulation mode is shown on the following picture.
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Avangardo GP5 Generator Pro

File Input Mode Data Transmission ©Operations Help

? Show all :} Mirror 3 Tracking Calculate CRC Gl GSY YTG : FloatRTE -

-
Map Mode |File Mode || Route M.:..je| L5 Map | & Satelites Cunstellatian|

[ Open Map File... J [ W GFS Simulation ]

High speeds
Speed; 40

“
U g

(®kph O knats Cimph

Altitude, m: 100,00 —
Start poink

Latitude:
ENENEEEERE
Longitude:

B ° 44,8279 2| |w

{double click map ko setup)

Current position and speed
UTC kime: 05,08.2009 19:22:10

Latitude:  21°37,42'S
Longitude: 56744, 97"
Speed: 40,00 kph
Course: 195,31

MMEA output £
$GEPGGEA,192210.55,2137.423,5,05644 965, W,5,04,1.1,100,00,M,-33.9,M,,0000+74 A
$GPGSA,A,2,01,02,03,04,00,00,00,00,00,00,00,00,1,60,2,20,2,90%06 B
$PGESA,A,2,01,02,03,04,00,00,00,00,00,00,00,00, 1.20,2.40,2. 10*01
$GPGSA,A,2,01,02,03,04,00,00,00,00,00,00,00,00,1.90, 1,90, 2,60%03
$GPGSA,A,2,01,02,03,04,00,00,00,00,00,00,00,00,1.40,1,80,2,.40%00
1
M

| lon: 43°09,53%; lat: 16°09,07'5

To select NMEA messages that should be displayed in the protocol, press the corresponding buttons on
the toolbar. They can also be selected under the Data Transmission option in the main menu. The GSV
and GSA messages can also be enabled/disabled on the Satellites Constellation tab. A required Fix
Mode (Invalid, GPS fix, DGPS fix, PPS fix, RTK fix, Float RTK) can be selected from the dropdown list
box on the toolbar on the right from the message list. The selection will affect the content of the GGA

message.

In accordance with the selected mode (random, packet) the selected messages will be written to the

COM port and in the log in the lower part of the window.

13

http://avangardo.com




During the emulation it is possible to modify the object speed, its current coordinates (double click on
the map), satellite constellation, set of message and the course. The course can be changed by clicking

on the map or pressing the Right, Left, Ctrl+Right, Ctrl+Left keys on the keyborad.
The NMEA log can be recorded into a file using the contextual menu.

To stop the emulation, press the GPS Simulation button.

The File mode

To activate the file mode, go to the File Mode tab. To select a file, press the "..." button. For example,

you can load a file recorded in the map mode.

After pressing the Play button, the emulation starts.

Avangardo GPS Generator Pro

File InputMode Data Transmission Operaktions  Help

P showal O Miror | B Tracking Calculate CRC | rmc | Gea | 6Ll | Gsa | Gsv | vra
e E ]
Map Made | File Mode | Route Mode | % Map | & satelites Constelation |

|1.nmea |

Position: 64676

o

[=|[(m]

[ ]replace Time With Current UTC Time

NMEA oukbput

$GPESA,A,3,01,02,03,04,00,00,00,00,00,00,00,00,2,40,1,10,1,00%01 A
$GPGESA,A,3,01,02,03,04,00,00,00,00,00,00,00,00,2.40,2, 10,1, 70%05 _
$GEPRMC, 192028.55, 4, 2137, 147,5,05644, 755, W, 21 .60,-32,85, 050809,0,0,E, 4*1 B
$GPGEEA,192029,55,2137,142,5,05644, 758, 1,04,1,1,100,00,M,-33,9,M,, 000074
$GPGESA,A,3,01,02,03,04,00,00,00,00,00,00,00,00,1.40,2, 10,2, 50%04

lon: 65°27,62"; lat: 21°49,21'S
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The NMEA messages contained in a file will be written to the COM port. During the emulation process

you can change the current position in the file.

If the Cycle checkbox is selected, upon reaching the end of the file, the file will be played over again. If
the Replace Time With Current UTC Time checkbox is selected, then, instead of time written in the file,

the current UTC time value will be used.

To stop the emulation, press the Stop button.

The Route mode

Being similar to the map mode, this mode allows the user to set the route. The route consists of
waypoints. Each waypoint has its coordinates and altitude values. The speed of travel is set for the

intervals between the waypoints.

To activate the route mode, go to the Route Mode tab.
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Avangardo GPS Generator, Pro

File Input Mode Data Transmission Operations Help

P‘ Show all :: Mirrar X Tracking Calculate CRC EMC GGA GLL G586 GSY WG Float RTI
E ]
| Map Mode || File Made | Route Mode 5 Map | = Satelites Constellation
W aypoints 4z°00,00'E 45+00,00"

Waypoink Latitude Longitude
Mew Waypoint 1 16°08,18'S  44°53,41°E
Mew Waypoint 2 21°02,65'5 | 43°07,56°
Mew Waypoint 3 17°02,84'S | 39°32,93E

e Waypoint 3

1g°00,00

[ B GPS Simulation ] [ A Edit Route 21900,00'S

NMEA output ]

$i5PGSA,A,3,01,02,03,04,00,00,00,00,00,00,00,00,2.40,1,10,1,00%01 |
$EPRMC, 194556, 26, 4, 1606, 155, 5, 04453 ,409,E,27.00,199,65,050509,0,0,E, A*1E
$ISPRMC, 19455726, 4, 1606.195, 5, 04453 ,406,E,27.00,199,65,050509, 0,0, E, A*1C
$EPRMC, 194555, 26, 4, 1606,202, 5, 04453, 404 E,27.00,199,65,050509, 0,0, E, A*1C
$EPRMC, 194559, 26, 4, 1606,209,5, 04453401 ,E,27.00,199,65,050509,0,0,E, 4%1 3

lon: 44°43,83'E; lat: 15°49,46'S

The route is displayed on the map as a line with signed waypoints. To form the route, press the Edit

Route button. The dialog window will be displayed.
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Wavpoints
I Crannn + add 4 Insert X Delete -+ Coordinates
W'y poink Latitude Longitude Alkitude, m Speed,kph
1 Mew Waypaink 1 16°06,151'S 44°53,411E 150 a0
2 Mew Waypoink 2 |21°02,646'S 43°07,563'E 100 50
3 Mew Waypoink 3 |17°02,836'S 39°32,926'E 100 a0

Ok ] ’ Cancel

Using this dialog window, the user can add and delete waypoints, set their name, altitude, speed on the

interval to the next waypoint and change the order of waypoints.

To set a waypoint coordinates, select the waypoint in the list and press the Coordinates button. For your
convenience the dialog window will be zoomed out. By clicking on the map, indicate necessary waypoint

coordinates on the map and confirm your selection.

To run and stop the emulation, use the GPS Simulation button.
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