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Abstract

This document guides you to an efficient use of the u-center
ANTARIS™ Edition GPS Evaluation software, an efficient and easy

to use tool for the evaluation and test of GPS receivers.
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1 Preface

1.1 Intended Audience

This user's guide provides a description of the features of the u-center GPS evaluation software. It will allow GPS
end users to evaluate and test u-blox GPS receivers for navigation and positioning performance. This guide
assumes, the user has basic computer skills and is familiar with the Windows Graphical User Interface (GUI) and
GPS receiver environments.

If you have questions about installing or using u-center please:

Read this user’s guide carefully.

Refer to the ANTARIS™ EvalKit User’'s Guide for an introduction to the ANTARIS™ GPS Technology and an
overview about how to evaluate GPS receivers.

Read the System Integration Manual of the u-blox GPS receiver used in your application.

Check on our web page (www.u-blox.com) in the support section to ensure the GPS receiver and the u-
center software are the latest versions.

Refer to our web based Frequently Asked Questions Database (FAQ).

1.2 Features

The u-center GPS Evaluation Software provides system integrators and end users with a quick and simple way to
interface with a u-blox OEM board or sensor product. It enables easy evaluation, performance testing,
development and debugging of GPS receivers. u-center GPS Evaluation Software allows easy connection to u-
blox products and provides a suite of features to view, log, and analyze performance. The features include:

Support for the latest u-blox receivers using the ANTARIS™ GPS technology, which has excellent acquisition
and tracking performance at very low power consumption. u-center can communicate with these receivers
using either the UBX protocol, or the NMEA-0183 standard protocol.

Support for receivers that utilize standard NMEA strings.

u-center presents all the information that can be collected during the operation of a GPS receiver. All aspects
of GPS data (position, velocity, time, satellite tracking, etc.) can be monitored and logged under various test
scenarios for the evaluation of a receiver. u-center software allows analysis of the collected data in order to
investigate performance issues such as accuracy, road test position and trajectory, satellite tracking, time to
first fix, etc. All processed data can be captured in ASCII format and ported into popular spreadsheets (e.g.
Microsoft Excel) for creating additional plots and statistics.

This guide explains how to use u-center to communicate with a GPS receiver for collection, visualization and
analysis of GPS receiver data. Please refer to the ANTARIS™ EvalKit User's Guide for an introduction to the
ANTARIS™ GPS Technology as well as a description of how to evaluate a GPS receiver.

u-center ANTARIS™ Edition - User's Guide Preface
GPS-SW-02001-1 Page 5
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2 Getting Started

2.1 General Information about displayed values

* Longitude and latitude are displayed according to the datum selected in the GPS receiver (usually: WGS-84).
o Time is displayed with reference to UTC

o Height is displayed with reference to either MSL (Height above mean sea level or Orthometric Height) or to
HAE (Height above WGS-84-Ellipsoid). The reference is controlled by the GPS configuration.

2.2 Connecting a GPS Receiver to the PC

This section assumes that you have purchased a u-blox EvalKit. Should you try to connect a GPS receiver to a PC
without using the EvalKit, make sure you use appropriate RS-232 level shifters. Connect a serial cable between a
communications port (COM-port) of a PC and the EvalKit.

2.3 Installing u-center

The u-center installation program guides you through the necessary steps for a successful program installation.

Warning  u-center uses dynamic link libraries (DLL). The installation program will automatically install the
required DLL's into the u-center program directory. Should you try to copy a u-center installation
from one location to another after the installation, make sure you copy the DLL files as well.

2.4 Starting u-center

After a successful installation, u-center will start up as shown in Figure 1:

‘up-Center [_ O]

Fle Edit View Receiver Player Took Window Help

[DEE-GE s LRlesd | QR0 DD0--B-A- B0 @REasaE
[ae - - ([ 2 W [® (D e -nk —— +l|

x

Ready ATe Mo port open [flo file open By jomomos oeis4is [ 4

Figure 1: Start Display

u-center ANTARIS™ Edition - User’s Guide Getting Started
GPS-SW-02001-1 Page 6
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2.5 Configuring the Serial Connection

u-center stores the serial settings will use the last configuration when started. However, when u-center is
started the first time, the COM port needs to be initialized. This will typically be done in the Receiver Tool Bar
(Figure 2).

.t
Tt

d ~ M0 - N

Figure 2: Receiver Tool Bar

41k ) ) .
Connect/Disconnect-Button with COM-Port selection arrow

*

Baudrate-Button with baudrate selection arrow

+F
+

Autobauding-Button

Please note, u-center only supports the COM-Settings listed below. All u-blox GPS receivers are pre-configured
this way.

Parity: None

Data Bits: 8

Stop Bits: 1

Flow Control: none

2.5.1 COM-Port

oo |~ i - | ¥ Press the arrow in the Connect/Disconnect-Button and select the used COM-Port

* Dizconnect

COM 1
COM 2
COM 5
COM B
COM 7
CoOM 2

2.5.2 Baudrate

2.5.2.1 Manual Selection

‘_,_ 'EFP;* |J The baudrate can be manually set or automatically detected by using the autobauding

— feature. Press the arrow in the Baudrate-Button to manually select the baudrate.

Z'400
4'500
500
19'200
38'400
* 57R00
115200

As soon as u-center is synchronized to the GPS receiver, the Connect/Disconnect-Button on
the Receiver Tool Bar changes the color to green (Figure 3) and the display shows information about the satellite
constellation, signal to noise ratio, time etc (Figure 5). If the baudrate of u-center and GPS receiver are not set to

u-center ANTARIS™ Edition - User’s Guide Getting Started
GPS-SW-02001-1 Page 7
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the same value, the “Communication Information” icon changes to red. Please refer to section 4 for further
information.

E

J-I-vJ'LI'L[v Y

Figure 3: COM-Port and Baudrate successfully detected

2.5.2.2 Autobauding

u-center support autobauding. If frequent break errors are detected, u-center will lower the baudrate, in case of
framing errors, the baudrate is increased until no further errors are detected.

t
+“-q{

Figure 4 Autobauding Button

Warning Do not use the u-center autobauding if the GPS receiver has the autobauding enabled.

Warning  Some serial cards or adapters frequently generate errors. The u-center autobauding may not work
reliably in this case. If you experience frequent errors, please set the baudrate manually.

If the GPS receiver is working correctly, the display will show information about the satellite constellation, signal
to noise ratio, time etc (Figure 5)

‘wp-Center !E

Elle Edit Vew Receiver Player Tools Window Help
[DEE- 26 2R e a0 ED0-B-B-M- EXE|
|o-w- | |[2mu[spr-»|kl -N|

BEEEEnEaE |

Ready == COM2 57600 Mo file open LB 00:02:49 [09:57:00 |
v

Figure 5: Start Display after a successful connection

u-center ANTARIS™ Edition - User’s Guide Getting Started
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3 Concept and Philosophy

Understanding the basic concept behind u-center is important in order to get the highest benefit out of this
powerful GPS evaluation software. Figure 6 depicts the architecture of the software. The program gets a data
stream either from a COM port or a logfile and splits this stream into protocol messages. From the messages,
relevant parameters are extracted and inserted into the current dataset of the database.

In the current dataset statistical values of the parameters are calculated. Average, Minimum, Maximum and
Standard Deviation are calculated for most parameters. If a protocol does not provide a parameter, u-center tries
to calculate the parameter from the ones that are available. For Example if velocity-north and velocity-east are
available, u-center calculates the Speed over Ground and Course over Ground, unless this data is already
available in the protocol.

Calculate
Parameters
from other
Parameters Table Views
Graphical Views
Docking Views
Protocol
Data
oo ) Message ) PEarameter
u Paraar xtracter Database
o | <y
Console Views
Calculate Message View
Statls“CS 12:00:01 24 47 50 56 54 47
2C 30 2E 30 30 2C
54 2C 2C 4D 2C 30
) Data Stream 12:00:02 gf 23 ég ég éf 35
—> Messages >

24 47 50 56 54 47
2C 30 2E 30 30 2C
54 2C 2C 4D 2C 30
2E 30 30 30 2C 00

9 Parameters

Figure 6: Engine Architecture

When a new epoch (change in time) is detected, the current dataset is stored as history in the database. This
history has a limited size. If the Size is exceeded u-center keeps only the latest datasets and the oldest ones are
removed. The history size may be adjusted. Refer to section 3.2.5 for the details

u-center provides various view classes for observation. Most of the views take their data from the database. But
there are some views, which get their data directly from the message without using the database at all. The
views are updated when the database changes.

Message View Displays a copy of every known message. This view allows observing a single message in
detail. It may also be used to send and configure the GPS receiver.

Console Views Display the messages in a textual form. They are particularly useful for ANTARIS™ Software
Customization Kit (SCKit) users to develop GPS firmware code. There is also a wide range of information
available, which is useful for evaluation and testing.

u-center ANTARIS™ Edition - User’s Guide Concept and Philosophy
GPS-SW-02001-1 Page 9
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Graphical Views Display parameters from the database in graphical a form. Charts, Histograms and even a
Map Overlay can be created. There are two more views that may be used for statistical performance and
antenna pattern analysis.

Tabular Views Show the parameters of the database in tabular form. They can be freely configured to
allow customized tables.

Docking Windows Can be docked to the frame of u-center. An analog watch, compass, world map,
altitude and speed meter are available. There are also docking windows showing the current signal power
and the constellation of the satellites received by the GPS receiver as well as a summary of the GPS status.

Note Displaying various Views and Docking Windows requires lots of computing power. Minimizing or
closing them may significantly reduce the CPU usage.
3.1 Color coding scheme

In the graphical views and some of the docking windows, colors are used to indicate the quality of the data.
Table 1 depicts the color-coding scheme parameters for graphical views depending on the quality of the
navigation solution.

Color Meaning

Yellow Current value

Green 3D navigation solution

Cyan 2D navigation solution
4+ Blue Degraded navigation solution (e.g. Dead reckoning)
4+ Red No navigation solution

Table 1: Color-coding scheme for graphical views

Table 2 depicts the color-coding scheme for the Docking Windows and Sky View. It indicates the state of each
satellite.

Color Meaning

Green | Satellite used in navigation

Cyan Satellite signal available, available for use in navigation

@  Blue Satellite signal available, not available for use in navigation

@  Red Satellite signal not available

Table 2: Color-coding scheme for the Docking Windows and Sky View

u-center ANTARIS™ Edition - User’s Guide Concept and Philosophy
GPS-SW-02001-1 Page 10
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3.2 Operating Modes

u-center has different operating modes. The mode changes when you open or close a log file or when you make
an action in the player. To be able to use the record mode you have to create a new file, save to a new file or
open an existing file. The record and player mode are only available if you have created a new file or when you
have opened a write-able file.

Recorder
Mode

Open/Create
File

Stop

Online
Mode

M Ode Play/Step/ Scan

Close/Eject
File

Figure 7: Relations between operating modes

3.2.1 Online Mode

In this mode a GPS receiver is directly connected via a serial port with u-center. u-center can control and
configure the receiver, it will display the data that the receiver is sending periodically.

p-Center I X

Database

12:00:01 24 47 50 56 54 47|
2C 30 2E 30 30 2C|

54 2C 2C 4D 2C 30|
2E 30 30 30 2C 4E
12:00:02 24 47 50 56 54 47
2C 30 2E 30 30 2(f

) 54 2C 2C 4D 2C 30
2E 30 30 30 2C 4E

2C 30 2E 30 30 30

2C 4B 2C 4E 2A 33

Figure 8: Dataflow in Online Mode

3.2.2 Stop Mode

In this mode no data from receiver or log file is forwarded to the database and views. u-center is in this mode
when a log file is open but player and recorder are not active.

3.2.3 Record Mode

Record Mode is the same mode as the Online Mode. But u-center additionally creates a log file on your disk,
contacting all the messages sent by the receiver. You enter this mode by creating a new log file or opening an
existing log file without write protection and pressing the record button. An example of using this mode would
be to make overnight measurements and evaluate the data at a later time. u-blox customer support may request
a log file from you when you are experiencing a problem with one of our receivers.

u-center ANTARIS™ Edition - User’s Guide Concept and Philosophy
GPS-SW-02001-1 Page 11
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E:

LogFile.ubx

ol
D
Database

~

12:00:01 24 47 50 56 54 47
2C 30 2E 30 30 2C
54 2C 2C 4D 2C 30
2E 30 30 30 2C 4
12:00:02 24 47 50 56 54 47
2C 30 2E 30 30 2C
) 54 2C 2C 4D 2C 30
2E 30 30 30 2C 4E
2C 30 2E 30 30 30
2C 4B 2C 4E 2a 33

Figure 9: Dataflow in Record Mode

3.2.4 Player Mode

The Player Mode allows replaying a previously recorded log file step by step, in real-time or at an accelerated
rate. You enter this mode by opening a file and pressing the play, step or scan button.

LogFile.ubx

E
)

Database

12:00:01 24 47 50 56 54 47,
2C 30 2E 30 30 2C
54 2C 2C 4D 2C 30|

2E 30 30 30 2C 4E
12:00:02 24 47 50 56 54 47,
2C 30 2E 30 30 2C

2C 4B 2C 4E 2A 33

Figure 10: Dataflow in Player Mode

3.2.5 Database Limitation

The number of epochs displayed in u-center is limited in order to allow an efficient analysis of large logfiles. The
limitation is set to 1800 epochs by default. That means if an epoch is available every second you can analyze
data for as much as 30 minutes. After this time the oldest values are discarded.

Note Data stored to a logfile are not affected by the database limitation.

The number of epochs can be increased by a command line parameter if u-center is started from the Windows™
Start Menu. Just add the argument -history nnnn to the command line (nnnn is the number of epochs).

u-center ANTARIS™ Edition - User’s Guide Concept and Philosophy
GPS-SW-02001-1 Page 12
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The example below shows the Run-Window for a database limitation of 1 hour at an update rate of 1Hz (3600
epochs):

R 2|
Type the name of & program, folder, document, or
Internet resource, and Windows will open it For you,
Cpen: | ciiprogramiu-center -history 3600 j

oK I Cancel | Browse, .. |

Note For long-term observations, it's recommended to start recording a log file before analysis begins.

Warning If a high value of epochs is selected, the display of data in real-time cannot be guaranteed,
especially when graphical views are open.

3.2.6 Relations between Modes

The operating mode depends on the status of the log file player. To change a mode the user has to perform an
action. Each mode has different states that are changed by a user action or by an event (Figure 7).

In the Online and the Record Mode, u-center displays the data from the receiver. In the Player mode data from
a log file is displayed. The player mode has different states. In the play state messages are read and displayed
periodically from the log file. The user interface is derived from the one of a CD player, and very intuitive. u-
center updates the views after each message. The step state only gets one message from the log file and
immediately falls back into the paused play state. In the scan state messages are also read periodically but the
display is only updated when being paused or by changing the state.

You can set the position in a log file. This behaves differently in the player and the stop mode. In the stop mode
the position is just set and no data is read and displayed. u-center will start recording or playing from that
position when changing the mode. If you set the position in the Player mode, u-center will load the data up to
this position from the log file and display the contents.

u-center ANTARIS™ Edition - User’s Guide Concept and Philosophy
GPS-SW-02001-1 Page 13
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Record Mode

Record
(Paused)

Recording

Stop

Stop
(Paused)

Stop Mode

User Action
New Message from GPS received
—> New Message from log file read

—> "scan to" File Position reached
—> "End Of File" reached

Online Mode

No File
Open

A
-—

Figure 11: Relations between different operating modes and their states

u-center ANTARIS™ Edition - User's Guide
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4 Menu Structure

4.1 The Main Frame

The Main Frame is the primary display screen of u-center. It displays all tool bars and some of the information
provided by the GPS receiver. In the status bar, information about communication, UTC time, Operating Time,
used protocol (NMEA or UBX), used file, etc. is shown.

‘up-Center
—>Ei|e Edit Yiew Receiver Player Tools MWindow Help

> DRE- 2k eese|dnd B D0 B-&8 M- 5LG
R Amu e[ -0k N ™ [Eatelies Poztion

e |

J+vJ'IJ'IJ

=@ COMZ 57000 |NOFi| pen 00:07;15 [10i01:26 | 2

e Button Function: A description about each button in the tool bars can be obtained by holding the mouse
cursor over the button for a few seconds. A Tool Tip message will appear near the Icon with additional
information while a detailed description is displayed in the Status Display.

o Status Display: display the current action or the function of a button if the mouse cursor is over the button

o File in use: As soon as a file is used (this file must first be opened) the name of the file will be displayed
(xxxxxx.ubx)

e Protocol Information: This box indicates the current message set that is being used to communicate with
the GPS receiver. This can be the NMEA-0183 standard or the UBX protocol. The UBX protocol provides
more extensive information with the receiver. u-center can handle both protocols.

u-center ANTARIS™ Edition - User's Guide Menu Structure
GPS-SW-02001-1 Page 15
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Operating Time: The time elapsed since you started u-center
UTC Time: The current time sent by the GPS receiver
Communication Information: Shows the active COM port and baudrate.

Color-Coding of this icon: |
Green: data is being received at the correct baudrate
Dark Green: the last data received was valid, but there is no data to collect at this time.
Red: data is being received but errors are detected
Dark Red: no data is being received but errors have been detected in the past
Gray: waiting for first data

=I= COM5 13200

Figure 12: u-center and GPS receiver are synchronized

=B= COME 35400

Figure 13: u-center and GPS receiver mismatches

4.2 The Menu Bar

All u-center functions can be accessed through the Menu Bar, alternatively it may be easier to use the icons in
the tool bars.

4.3 File Menu and Standard Tool Bar

[DE- 18R e = &

Figure 14: Standard Toolbar

Empty database

== Edit Yew Receiver F
Mew. .. CEel-HR —0
SavE ... Chrl+3
Qpen.., Chrl+0
Zlase
Database Empty

=
&
Brint. .. ctrltp ——— &
[&

[

Print Preview —\_
Print Setup... 1 Wwhalehawdes,. SHMES ubs
.................................. 2 \%\\WhalehswdevhhslﬂFubH 4

3 CATEMPYLogfile.ubs

Recent Files ¥

Exit

Figure 15: File Menu

u-center ANTARIS™ Edition - User's Guide Menu Structure
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u-center can capture receiver output data into a logfile. However, logging will only start
after Record in the Player Menu has been selected. The elapsed logging time is displayed
in the field operating time. The log files have a ‘ubx' extension.

Opens a new logfile, saves the data from a ring buffer to the logfile and immediately starts
recording all newly received data. This is useful when error or an unexpected event
occurred and no log file was recorded. The size of the ring buffer (4 MB) is large enough
to retain the data for the last hour (approx.).

Opens a stored log file to be replayed.
Closes the log file.

All stored values are deleted.

A list of the most recent log files.
Terminates u-center.

4.4 Edit Menu

The Edit Menu is fully Windows™ compliant.

4.5 View Menu and Views Tool Bar

4.5.1 Text Console

The Text Console displays the content messages in textual form such as UBX-INF or NMEA messages.

@[ X |

2 Text Console [ _ (O] |
a

25:02 Resetting ...
2 u-blox ag - wew.u-blox.com

TO&E20 HwW 00000040

ROM CORE 2.00 Oct 15 2002 19:05:47

$sdfak] asdfasdffasdfasd 17

WARNING: WMEA receiwved unknown message

$PLUEX, 40, RMC,0,5,0,0%42

$PUEX,41,1,0007,0003,57600,0%2E

{EPRMC, 174401.00, 84,4717, 11279, ,00833. 91732, E,0.006, 216.12,061102, , , A%6
{EPRMC, 174406.00, 84,4717, 11275, H,00833. 91721, E,0.003, 216.12,061102, , , A%6
TRLUEX, 40, RMC,0,0,0,0%47

Figure 16: Text Console displaying UBX-INF and NMEA messages

B2 Text Console [ _ [O] =]

: GPRMC, 174538.00,4,4717. 11260, N, 00833 . 91588, E,0.002,216.12,061102, , , A6 |
145 ; GPRMC,174539.00,A,4717.11259,N,00833.91588,E,0.004,216.12,061102, , ,A%6
145 GPRMC , 174540.00, 4,4717.11258, N,00833.91587,E,0.004,216.12,061102, , , A%6
GPRMC, 174541.00, A,4717.11257,N,00833.91586,F,0.009,216.12,061102, , , A%G
GPRMC, 174542.00, 4,4717.11257,N,00833. 91584, E,0.008,216.12, 061102, , , A*6
GPRMC,174543.00,4,4717.11256,N,00833.91583,E,0.007,216.12,061102, , ,A%6
GPRMC, 17454400, 4,4717.11255,N,00833.81581,E,0.002,216.12,061102, , ,A%6
GPRMC, 17454500, 4,4717.11255,N,00833.91578,E,0.002,216.12,061102, , , A%6
GPRMC, 174546.00, A,4717.11255,N,00833.91576,E,0.002,216.12,061102, , ,A%6
GPRMC, 174547 .00, 4,4717.11254,N,00833.91575,E,0.007,216.12, 061102, , , A%6
GPRMC, 174548.00,4,4717.11254,N,00833.01573,E,0.004,216.12, 061102, , , A%
GPRMC, 174549,00, A,4717.11254, N,00833.91572,E,0.003,216.12, 061102, , , A%6
GPRMC,174550.00,4,4717.11253,N,00833.91571,E,0.003,216.12,061102, , , A%6
GPRMC,174551.00,4,4717.11253,N,00833.91571,E,0.007,216.12,061102, , , A%6
GPRMC,174552.00, 4,4717.11252, N,00833. 91570, E,0.005,216.12,061102, , , A%6

& | X || fe

Figure 17: Text Console displaying only RMC messages
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Element Name Description

) | &] Lock Prevents the Text Console from being updated with new data
when locked.

by Clear All Erases all data in the Text Console

Filter On/Off Filter unwanted data from the data stream. This allows searching
for certain expression, e.g. all RMC messages (Figure 17).

Table 3: Description of the buttons of the different Consoles

4.5.1.1 Regular Expression Evaluation

Normally, when you search for a sub-string in a string, the match should be exact. So if we search for a sub-
string "abc" then the string being searched should contain these exact letters in the same sequence for a match
to be found. We can extend this kind of search to a case insensitive search where the sub-string "abc" will find
strings like "Abc", "ABC" etc. That is, the case is ignored but the sequence of the letters should be exactly the
same. Sometimes, a case insensitive search is also not enough. For example, if we want to search for numeric
digit, then we basically end up searching for each digit independently. This is where regular expressions come in
to our help. Regular expressions are text patterns that are used for string matching. Regular expressions are
strings that contain a mix of plain text and special characters to indicate what kind of matching to do. Here's a
very brief tutorial on using regular expressions.

Suppose, we are looking for a numeric digit then the regular expression we would search for is "[0-9]". The
brackets indicate that the character being compared should match any one of the characters enclosed within the
bracket. The dash (-) between 0 and 9 indicates that it is a range from 0 to 9. Therefore, this regular expression
will match any character between 0 and 9, that is, any digit. If we want to search for a special character literally
we must use a backslash before the special character. For example, the single character regular expression "\*"
matches a single asterisk. In the table below the special characters are briefly described. A regular expression
search is case sensitive.

u-center ANTARIS™ Edition - User's Guide Menu Structure
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Character Description

~ Beginning of the string. The expression "AA" will match an ‘A" only at the beginning of the
string.
The caret (») immediately following the left-bracket ([) has a different meaning. It is used to

e exclude the remaining characters within brackets from matching the target string. The
expression "[A0-9]" indicates that the target character should not be a digit.

s The dollar sign ($) will match the end of the string. The expression "abc$" will match the sub-
string "abc" only if it is at the end of the string.

| The alternation or logic OR character (]) allows either expression on its side to match the target
string. The expression "alb" will match ‘a” as well as ‘b’
The dot (.) will match any character.

. The asterisk (*) indicates that the character to the left of the asterisk in the expression should
match 0 or more times.

. The plus (+) is similar to asterisk but there should be at least one match of the character to the
left of the + sign in the expression.

? The question mark (?) matches the character to its left 0 or 1 times.

() The parenthesis affects the order of pattern evaluation.

0 Brackets ([ and ]) enclosing a set of characters indicates that any of the enclosed characters may
match the target character.

4.5.1.2 Example

Let's assume that the following lines would appear in the NMEA console without filtering.

14:00:03 $GPGGA,140003.242,4717.1126,N,00833.7862,E,1,06,1.3,543.0,M,,,,0000*09
14:00:03 $GPGLL,4717.1126,N,00833.7862,E,140003.242,A*34

14:00:03 $GPGSA,A,3,06,17,25,22,30,10,,,,,,,2.9,1.3,2.6%*3A

14:00:03 $GPGSV,2,1,07,06,58,062,44,17,52,161,44,25,45,239,44,22,35,301,44*7F
14:00:03 $GPGSV,2,2,07,30,31,123,44,10,17,059,39,01,05,316, *4E

14:00:03 $GPRMC,140003.242,A,4717.1126,N,00833.7862,E,0.03,80.59,010201,,*36
14:00:03 $GPVTG,80.59,T,,M,0.03,N,0.1,K*56

14:00:04 $GPGGA,140004.242,4717.1126,N,00833.7862,E,1,06,1.3,542.0,M,,,,0000*0F
14:00:04 $GPGLL,4717.1126,N,00833.7862,E,140004.242,A*33

14:00:04 $GPGSA,A,3,06,17,25,22,30,10,,,,,,,2.9,1.3,2.6%*3A

14:00:04 $GPGSV,2,1,07,06,58,062,45,17,52,161,44,25,45,239,44,22,35,301,44*7E
14:00:04 $GPGSV,2,2,07,30,31,123,44,10,17,059,39,01,05,316, *4E

14:00:04 $GPRMC,140004.242,A,4717.1126,N,00833.7862,E,0.02,152.96,010201,, *OD
14:00:04 $GPVTG,152.96,T,,M,0.02,N,0.0,K*6B

In the following examples the characters marked red match the regular expression.

Example 1: Searching for the RMC with a valid position and all GGA Messages
"GP (GGA|RMC, .*,A,)"

14:00:03 $GPGGA,140003.242,4717.1126,N,00833.7862,E,1,06,1.3,543.0,M,,,,0000*09
14:00:03 $GPRMC,140003.242,A,4717.1126,N,00833.7862,E,0.03,80.59,010201,,*36
14:00:04 $GPGGA,140004.242,4717.1126,N,00833.7862,E,1,06,1.3,542.0,M,,,,0000*0F

14:00:04 $GPRMC,140004.242,A,4717.1126,N,00833.7862,E,0.02,152.96,010201,, *OD

u-center ANTARIS™ Edition - User's Guide Menu Structure
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Example 2: Searching for all GSV with the message index of ‘2’ or '3’
"Gsv, .*, [2-3],"

14:00:03 $GPGSV,2,2,07,30,31,123,44,10,17,059,39,01,05,316, *4E
14:00:04 $GPGSV,2,2,07,30,31,123,44,10,17,059,39,01,05,316, *4E

Example 3: Searching for all messages starting with $GP, which have a ‘G in the message identifier but not
at the first position
"A\SGP.+G.*,"

14:00:03 $GPGGA,140003.242,4717.1126,N,00833.7862,E,1,06,1.3,543.0,M,,,,0000*09
14:00:03 $GPVTG,80.59,T,,M,0.03,N,0.1,K*56

14:00:04 $GPGGA,140004.242,4717.1126,N,00833.7862,E,1,06,1.3,542.0,M,,,,0000*0F
14:00:04 $GPVTG,152.96,T,,M,0.02,N,0.0,K*6B

Example 4: Searching for all message having a checksum of which the higher nibble is 3
n*3.8"

14:00:03 $GPGLL,4717.1126,N,00833.7862,E,140003.242,A*34

14:00:03 $GPGSA,A,3,06,17,25,22,30,10,,,,,,,2.9,1.3,2.6%3A

14:00:03 $GPRMC,140003.242,A,4717.1126,N,00833.7862,E,0.03,80.59,010201,, *36
14:00:04 $GPGLL,4717.1126,N,00833.7862,E,140004.242,A*33

14:00:04 $GPGSA,A,3,06,17,25,22,30,10,,,,,,,2.9,1.3,2.6%3A

4.5.2 Packet Console

The Packet Console lists all incoming messages and provides information about message length and type.

Ipacket Console H=E3
N

5 UEX MNAW-SWIWFO, Size 208, 'Satellite Status and Information’
:21:46 MWMEA GPEMC, Size 73, 'Recommended Minimum Specific GNSS Data'
:21:46 MWMEA GPGLL, Size 52, 'Geographic Position - Latitude/Longitude’
:21:46 UBX MAV-S0L, Size 60, 'Nawvigation Solution'

121:46 UBX MNAV-SVINFO, Size 208, 'Satellite Status and Information'
:21:47 MWMEA GPEMC, Size 73, 'Recommended Minimum Specific GNSS Data'
:21:47 MWMEA GPGLL, Size 52, 'Geographic Position - Latitude/Longitude’
121:47 UBX MAV-S0L, Size 60, 'Nawvigation Solution'

121:47 UBX MNAV-SVINFO, Size 208, 'Satellite Status and Information'
:21:48 MWMEA GPEMC, Size 74, 'Eecommended Minimum Specific GNSS Data'
:21:48 MWMEA GPGLL, Size 52, 'Geographic Position - Latitude/Longitude’
:21:48 UBX MAV-S0L, Size 60, 'Navigation Solution'

121:48 UBX MNAV-SVINFO, Size 208, 'Satellite Status and Information'
:21:49 MWMEA GPEMC, Size 74, 'Eecommended Minimum Specific GNSS Data'
:21:49 MWMEA GPGLL, Size 52, 'Geographic Position - Latitude/Longitude’
121:49 UBX MAV-S0L, Size 60, 'Nawvigation Solution'

121:49 UBX MNAV-SVINFO, Size 208, 'Satellite Status and Information'
:21:50 MWMEA GPEMC, Size 74, 'Recommended Minimum Specific GNSS Data'
:21:50 MWMEA GPGLL, Size 52, 'Geographic Position - Latitude/Longitude’

& | X |

Figure 18: Packet Console

-

Refer to Section 4.5.1 for an explanation of the icons and text fields.

4.5.3 Binary Console

The Binary Console lists all incoming messages in binary and ASCII format.
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0030
12:19:25 Q000 24 47 50
2C

36 32 OD QA

40
37
33
32
41
4c
30
31

12:19:

12:19: 40
37
33
32
41
4C
30

31

12:19:

12:19: 40
37
33

32

4C
30
31

6200
$GPRMC,121925.00
JA,4717.11359,N,
00833.91587,E,0.
012,223.32,07110
2,,,A%6600
$GPGLL,4717.1135
9,N,00833. 91587,
E,121025.00, A, A%
6500

$GPRMC, 121926.00
JA,4717.11359,N,
00833.91585,E,0.
007,223.32,07110
2,,,A%6300
$GPGLL,4717.1135
9,M,00833.91585,
E,121926.00,A, A%
6400

§GPRMC, 121927.00
A, 4717, 11359, N,
Q0833.91583,E,0.
005,223.32,07110
2, A%6600
§GPGLL,4717.1135
9,M,00833. 91583,
E,121927.00,A,A%
6300

@ | X ||

Figure 19: Binary Console

Refer to section 4.5.1 for an explanation of the icons and text fields.

4.5.4 Message View

Yyour position is onr focis

The Message View is utilized to communicate with the GPS receiver. Receiver output messages (e.g. navigation
output, status and debug information) are displayed; input messages (e.g. configuration messages) can be sent.
There are different sections for NMEA and UBX protocol.

Figure 20: Message View

Messages - [NME

MEA 4]
GPGGA (Global Pasitioning Syst
GPGLL (Geographic Position - L
GPGRS (GNSS Range Residuals|
GPGSA (GNSS DOP and Active |
GPGST (NS5 Pseudarange Err
[ GPGSY (GMNSS Satellites in Yiew!
GPRMC (Recommended Minimi
GPYVTG (Course Cver Ground af
GPZDA (Time & Date)

E-FUBX

27777 (Unknown}

77727 {Custam)

= UBk
ACK (Acknowledge)
AID (Gps Aiding)

B CFG {(Config)
CFG {Confiquration)
DAT {Datum)

FiN {Fix Mow Mode)
L INF (Infiessages)
M5 (Messages)
AW (Navigation)
FRT {Farts)
RATE (Rates)

& | X[ B &

3

u-center ANTARIS™ Edition - User's Guide

GPS-SW-02001-1

PGGA (Global Po:

NMEA - GPGGA (Global Posiioning System Fix Data) 0s
Parameter | Value| Unit | Description ]
uTc 12131100 hhmmss.sss Universal tine coordinated
Lat 471711308 ddmmmmmm  Latiude
Hemisphere N=hoith, S=South

0083391645 dddmm mmmm  Longitude
Herrisphere E E=East W=west
Status 1 Oelnvalid, 1=20/30, 2=DGPS
5vis Used 7 Number of §¥/s used for Navigation
DOP 1.02 Dillution of presision HDOP or PDOP
AR MSL) 490.2 m Alitude (sbave means sea level)
Unit H MeMeters
Gieoid Sep 480 m Geoid Sparation = AHAE] - AKMSL)
Unit M M-Meters
Age of DGPS Can s Age of Differential Conections
DGPS Ref Station o D of DEFS Rieference Station

0000 24 47 50 47 47 41 2C 31 32 31 33 $GPGGA,1213 d

000B 31 31 2E 30 30 2C 34 37 31 37 2E 11.00,4717.

0016 31 31 33 30 38 2C 4E 2C 30 30 38 11308,N,008

0021 33 33 2E 39 31 35 34 36 2C 45 2C 33.91546,E,

002G 126 3T AC 31 28 30 32 2C 34,39 17,102,499

0037 30 ZE 32 2C 4D 2C 34 38 2ZE 30 2C 0.z,M,48.0,

0042 4D 2C 2C 30 24 35 33 0D 04 M, ,0%5300

7|
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Element Name Description

) | &] Lock Prevents the Message View from being updated with new data
when locked.

by Clear All Erases the entire Message View.

Send Sends the current message to the GPS receiver.

A Poll Polls the selected message once.

Ry Auto poll Automatically polls a newly selected message once

#E] Message Hotkey Assigns a hotkey to the selected message

Table 4: Description of the buttons in the Message View

4.54.1 Receiver Output Messages
Messages - [UBX - NAY (Navigation) - POSECEF (Position ECEF)]
T2 (Unknown) . |
277 {Custam) LB - NAW (Mavigation) - POSECEF [Position EC.. 1=z
LB
B- ACK {Acknowledge) Time of wesk 287849.000
[ AID (Gps Aiding)
5-CF6 (Config) ECEF -2 4205463.56
IMF (Infarmation) ECEF - lm
- MOK (Status)
[=1- WA (Mavigation) ECEF -2 4BEITI0EE  [m]
- CLOCK (Clack Status) Accuracy Estimate
- DGEPS (DGEPS Data)
- DOP (Dilution of Precisio Posttion 30 383 [m]
P F {Position ECER
- POSLLH {Gendetic Positi
b POSUTI (Position LITM ¢
- S0L {Mavigation Solution
- STATUS {Navigation St
- SVIMFO {5V InFarmation
- TIMEGPS (GPS Time)
- TIMEUTC (UTC Time)
o VELECER (Velocty ECER . FrAon™ BE ez 01 01 14 wbOOO A
“'ELNED(VE'““VWGS_S";I 0005 00 28 34 28 11 O(:(0 !
‘ > [l

Figure 21: Message Display of an output message

Note

G A=A =]

< Hecoump

Double-clicking on an output message enables or disables the periodic message update if the

communication protocol is active. This feature is currently only supported for the UBX protocol.

4.5.4.2 Receiver Input Messages

Input messages can be edited and sent to the GPS receiver from the Message View. It is also possible to poll the

current receiver settings.

u-center ANTARIS™ Edition - User's Guide
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77797 (Custom)

223

- ACK {Acknowledge])

- A0 (Gps Aiding)

E1- CFG (Config)

- CF& (Configuration)

-+ DAT (Datum)

- F¥M (Fix Mow Mode)
IMF (InfMessages)

- M3 (Messages)

- WY (Navigation)

RATE (Rates)

- RST [Reset)

-+ REM {Receiver Manager

- TP (Tirne Pulse)

INF (Infarmation)

B- MO (5tatus)

1 MAY (Mavigation)

- CLOCK {Clock Status)
DGEPS (DGPS Data)

- DOP (Dilution of Precisio

| : 3
& | X |4 o [i% | @

Figure 22: Message Display of an input message

essages - [UBX - CFG {Config) - PRT (Ports)]

UBX - CFG [Config) - PRT [Paorts]

Target 1-U54RT1 'I

Pratacol in |D+1 +2 - UBx+NMEA+RTCM

Protocol out IDH - UB=+NMEA

Baudrate m
[~ Auto bauding

D atabits m

Stopbits lﬁ

Parity m

BiOder [LSBFis 7]

Owerzampling lm

<

o000 BS 62 06 00 14 whOOO
ooos 00 01 00 00 00 00000

Yyour position is onr focis

Note u-center performs some range checks on input messages. If an input value exceeds the permitted
range, u-center will highlight the field in red but it is still possible to send the value to the receiver.
However, the receiver is likely to reject such a message.

4.5.4.3 Custom Messages

u-center supports custom messages in ASCIl, NMEA and UBX framing. This enables ANTARIS™ SCKit customers
to test their proprietary input messages with u-center.

E.'Messages - [CusTOM]

=) NME&

- GPGEA (Global Positioning Sysk
- GPGLL {Geographic Position - Le
- GPGRS (GM5S Range Residuals]
- GPGSA (GHSS DOP and Active §
GPGST (GNSS Pseudorange Err
GPGSY (GNSS Satelites in Yiew,
GPRMC {Recommendsd Minimur
- GPYTiE (Course Ower Ground arn
- GPZDA (Time & Date)

- FLBR

77 (Unknown)

%7 [Custom)

)
(&2}

[=]- UBX

B ACK {Acknowledge)

B AID (Gps Aiding)

- CFG {Corfig)

- IMF (Information)

B MO {Skatus)

, FHAY (Mavigation)

"1;] R (Receiver Manager)

-:7‘2?.3? (Unknicun)
e {Custamn)

e LINKMOWN
N i
& | X [ 2| &

Figure 23: Message Display of custom message

CUSTOM
Custom Messages
 Hex
7 o« Test

Thi= i= a sample message.

0000 54 63 69 73 Z0 This
0005 69 73 20 61 20 is a
000A 73 61 6D 70 6C sampl
000F 65 20 6D 65 73 e mes
0014 73 61 67 65 ZE sage.

Note The Message View automatically calculates the necessary checksums for custom NMEA or UBX

messages.
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4.5.5 Statistic View

All available GPS values (transmitted from the GPS receiver or calculated by u-center) are displayed. The
following statistics are displayed:

Current Value
Minimum Value
Maximum Value

Average Value Grey color: the value was not set for the current epoch
Standard Deviation

Empty field: data is not available

[ Statistic View

Title: Court Cunent ikt I airnunn Average Deviation Unit | Description =

utc 23197 | 02/14/2001 1353:59.309 | 02/14/2) 2724534 02/14/2001 13:53:59.309 time date | Time UTC

GPS time: 23197 77:309252.303 77:286057.534 77:303252.309 wnatow | Time GPS

Lat 23197 47.28! 47.285178 47.285283 47285226 0.000023 * | Position LTP Latitude

Lon 23197 5285 8.565202 8.565323 8566253 0.000021 * | Position LTP Longitude

Alt [HAE) 23197 560.70 530.00 581.40 547.01 13.09 m | Position LTF Alitude [above ellipsoid)

Al [M5L) 23197 502.53 481.83 53323 438,83 13.09 m | Position LTF Alitude [above mean sea level]

® 23197 428610252 42860396.76 4286105.08 4286101.08 1.55 m | Position ECEF %

v 23197 B45556.00 E45548 73 645558 58 E45553.30 1.52 m  Position ECEF Y

z 23197 £346318.90 E346318.83 B346318.93 B346918.91 1.30 m  Position ECEF Z

WK a mds  Velocity ECEF %

as a mds | Welociy ECEF v

Wz i} mds | Velocity ECEF Z

WM 23197 0.0a .08 0.08 0.m 0.01 mds | Welocity LTP Noith

VE 23197 00s 007 0.0g 0.m 0.01 mds  Welocity LTP East

WD 0 mds Welocity LTP Down

Speed 0 mfs  Speed

Sola 23197 007 0.00 0.0g 0.02 0.m mds  Speed over Ground

Cola 2197 1240 180.04 180.00 40.10 77532 ° | Course cver Ground

HDOF 23197 0.8 0.8 23 11 0.2 DOP Harizontal

vDOr 23197 1.2 1.1 32 17 0.4 DOP Wertical

GDOP 1] DOP Geametric:

T0OP 0 DOP Time

FOOP 2n97 1.6 14 39 20 0.4 DOP Paosition ;I
Figure 24: Statistic View
Note Choosing Database Empty in the File Menu or pressing the Button & deletes the Statistic View.
Note The content of the Statistic View can easily be exported to other programs using Copy/Paste.

4.5.6 Table View

All values from the database can be displayed in a tabular form (Figure 25). This is very useful when analysing
logfile in detail.

Table - [Index 7 UTC 7 Lat / Lon / Alt [HAE) / PDOP / Used S¥s] [_ O] %]
ndex uTc Lat Lon Alt[HAE] | PDOP Used S| =
24613 02/14/2001 1417:56.230 | 47.285215 8565285 545,66 1.6 3610,17,22,2326,28
24514 02/14/2001 141756230 | 47285209 B565284 54534 1.6 | 3B.10,17,22,23.25.28
24615 02/14/2001 1417:57.230  47.285203 8565284 546.34 1.6 3510,17,22,23.26,28
24516 02/14/2001 141750230 | 47285209 B565784 54534 1.6 | 3B.10,17,22,23.25.28
24617 02/14/2001 1417:59.230  47.285203 8565284 546.34 1.6 3510,17,22,23.26,28
24518 02/14/2001 1418:00230 | 47285209 B5E5784 54534 1.6 | 3B.10,17,22,23.25.28
24619 02/14/2001 1418:01.230 | 47.285203 8565284 54634 1.6 3E10.17.22,2326.28
24520 02/14/2001 1418:02.230 | 47.285215 8565285 545,66 1.6 3610,17,22,2326.28
24521 02/14/2001 1418:03.230 | 47.285215 8565285 545,66 1.6 3610172232628
24522 02/14/2001 1418:04.230 | 47.285203 8565284 54634 1.6 3610,17,22,2326.28
24523 02/14/2001 1418:06.230 | 47.285209 8565284 545.34 1.6 3610172232628
24524 02/14/2001 1418:06.230  47.285209 8565284 54634 1.6 3610,17,22,2326.28
24525 02/14/2001 1418:07.230 | 47.285209 8565284 545.34 1.6 36.10,17.22,2326.28 31
B+ = [oedsve =
Figure 25: Table View

To add a new column, first select the desired value (Figure 26) and click the + Button. To remove a displayed
value, click the — Button. To see the Table header click the | Button.

u-center ANTARIS™ Edition - User's Guide Menu Structure
GPS-SW-02001-1 Page 24



@b I oX your posilion is onr focis

B Table - [Index / UTC / Lat / Lon / Alt {HAE) / PDOP / Used 5¥s] [_T00x]
Index uTC Lat Loh Alt [HAE) FDOFP Uged Svs| =
Unit fime date : : -
Count 387 387 387
Current 03/20/2001 15:04:36.760  47.285143 8.5E6310
Minimum 03/20/2001 14:58:00.780  47.285090 8565253
(e 032/20/2001 15:04:36.760  47.285183 8566402
Average 47.285141 8566313
Dieviation 0.000013 0.000035
1 03/20/2001 14:68:00.780  47.285148 8566304
2 03/20/2001 14:58:01.780  47.285148 8565304
3 032/20/2001 14:68:02.780  47.285143 8566297
4 03/20/2001 14:68:03.780  47.285143 8565291
5 03/20/2001 14:58:04.780  47.285156 8565280
E 03/20/2001 14:68:06.780 47 285156 8566280
7 03/20/2001 14:58:06.780  47.285162 8565280 613.71

|+ — [vaMoe =
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Figure 26: Selecting a new value

Note The number of displayed epochs is limited to 1800 by default (3.2.5 Database Limitation).
Note Choosing Database Empty in the File Menu or pressing the Button & deletes the Table View.
Note The content of the Statistic View can easily be exported to other programs using Copy/Paste.

With the function Recent Table View one of the last 8 used
tables can be selected (Figure 27) and displayed.

1 Index / TOOP / Tracked SWs
2Index / TDOP / 5%2 Ch
3Index /WDOP

4 Index /WD

5ndex / SW16 El
Elndex / Cols

Flndex /UTC

BIndex / 5W32 C/ND

Figure 27: Recently used tables

4.5.7 Chart View

Chart View allows the user to conveniently view GPS-Data records in graphical form. The data can be scaled in
many different ways and formats. It's even possible to print the entire chart.
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The examples below illustrate 3 different typical applications

[/ Chart - [Alt (HAE) / Index]

1 bt =] D

o &R (E - | T vl |aHaE |-

Figure 28: Altitude as a function of Index (X = Index, Y = Alt)

2/ Chart - [Index 7 Alt (HAE)] =] E |

-

b RR(FH-|I 9

Figure 29: Index as a function of Altitude (X = Altitude, Y = Index)

B2 Chant - [Lat / Lon] M= ES|

PRI = R | [ =] [ | 2 [ |

Figure 30: Latitude as a function of Longitude (X =Longitude, Y = Latitude)
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Element Name Description

Tr Cursor The cursor position is shown in the lower left edge of the u-
center windows. Click the right button mouse and hold the
button down to measure differences.

Move The chart is moved inside the Chart View Window. Click and

Drag/Drop the Chart.

&, Zoom In Drawing a rectangle enlarges the chart to the new view. To zoom
in the Chart 2x click on the chart

IE Zoom Out Drawing a rectangle decreases the chart to the new view. To
zoom out the Chart 2x click on the chart

- Drawing Mode The size and form of the displayed values can be changed in the

menu points; the connection line between the values can be
selected in the menu Connect. For viewing the statically values
(average, minimum, maximum, standard deviation) directly in the
chart select the Statistics Menu

FitY

Fit the Y Range

Follow Y

Follow the most current Y-Value (the most current Y-value is
always in the middle of the chart)

Index or Y Value

Switch between the Index and the Y Value

¥

Lat - Y Value Select the Y Value to be displayed
IE Fit X Fit the X Range
Follow X Follow the most current X-Value (the most current X-Value is

always in the middle of the chart)

%

Index or X Value

Switch between the Index and the X Value

Lon -

X Value

Select the X Value to be displayed

Hal |15.n "I

Moving Average

Adds a moving average. The average is calculated over the
number of most recent values, specified with the parameter.

Table 5: Description of the buttons and displays in Chart View

I Note

u-center ANTARIS™ Edition - User's Guide

GPS-SW-02001-1

The number of displayed epochs is limited to 1800 by default (see also section 3.2.5).

Menu Structure
Page 27



@b I oX your posilion is onr focis

4.5.8 Histogram View

Histogram Views allow the user to view GPS-Data and probability distributions (Figure 31) and print the entire
histogram if desired. The number of bins (storage container) is user-defined.

[5¥ Hiatngram - [AR [HAF) with £4 hins]

(e O N i B W ) PR TP =l =

Figure 31: Altitude Histogram View
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Element Name Description

T Cursor The cursor position is shown in the lower left edge of the u-
center windows. Click the right button mouse and hold the
button down to measure differences.

Move The Histogram is moved inside the Histogram View Window.
Click and Drag/Drop the Histogram.

Zoom In Drawing a rectangle enlarges the Histogram to the new view. To
zoom in the Histogram 2x click on the Histogram

A

Zoom Qut Drawing a rectangle decreases the Histogram to the new view.
To zoom out the Histogram 2x click on the Histogram

&

Drawing Mode The size and form of the displayed values can be changed in the
menu Points. The connection line between the values can be
selected in the menu Connect. For viewing the statically values
(average, minimum, maximum, standard deviation) directly in the
Histogram select the Statistics Menu

1

L~ Probability Display the probability Histogram (Figure 32)
IT Fit Probability Fit the Probability Range
IE Fit X Fit the X Range
Im Y Value Select the Y Value to be displayed
Bins The number of Bins

T

Table 6: Description of the buttons and displays in Histogram View

B2 Hustognam - [All [HAE) wilh 54 bins]

e e A ) e
Figure 32: Probability Chart

Note The number of displayed epochs is limited to 1800 by default (see also section 3.2.5).
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4.5.9 Deviation Map

The Deviation Map displays positions in longitude and latitude relative to a defined reference position.

e I | P

Figure 33: Deviation Map

Element Name Description

Properties The Reference Position can be defined as:

The average of all previously measured positions
The current position

A fixed, predefined value

The radius of the outer circle can be adjusted with the Max.
Deviation parameter.

Eﬂ Fit Automatically adjusts the Reference Position and the Max.
Deviation to fit all positions into the Deviation Map.
Track
ROE Statistics

Table 7: Description of the buttons and displays in Deviation Map

Note The number of displayed epochs is limited to 1800 by default (Section 3.2.5).

4.5.10 Map View

u-center can display positions on pre-calibrated maps (Figure 34). This allows a basic analysis of road tests.
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Q_.'Map - [office_png . 1024x509 . 8 bits/pixel . Image: 509 KB . File: 28 KB]

Wbl AG, Zurch ersUasie €3, (=380 Thalwil, Sevitzerland  [itg Swar ut vtcen

Ll

[»

<
R =N AR = R A= = R

Figure 34: Displaying a position

4.5.10.1 Using Map View
You can access the view specific commands in two different ways:

Using the command in the Tool Bar below the Map View.
Holding the cursor inside the Map View and pressing the right mouse button will. This will open a context

menu:
Zoom Factor Adjust Colors
kR A @ B A E-E W
Curzor
* Move
Zoom |h
Zoom Qut
Fit Map
Markers
Follaws
* None
Dot Cewest © Open Map... |
Bold Dop Statistics FRecent Maps 4 |
Save Map Yiew...
Cross
Bold Cross LCopy
u-center ANTARIS™ Edition - User’s Guide Menu Structure
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Element Name Description

T Cursor The position of the cursor is shown on the lower left edge of the
u-center screen (Longitude, Latitude and Pixel-Position). By
holding the left mouse button and moving the cursor over the
map you can measure distance from one position to another

= Move The map inside the Map View Window can be moved

&, Zoom In The map is enlarged by selecting a rectangle

Zoom Out The size of the Map is decreased

Zoom Factor

Different specific zoom level can be selected

Drawing Mode

The size and form of the displayed position can be changed; the
connection line between the points can be selected in the menu
Connect. To see statically values (average, minimum, maximum,
standard deviation) directly in the map, select the Menu Statistic.

W Fit Map The map size is adjusted to fit the Map Window

s Follow Center the map on the current GPS position

E Markers Add or remove the defined markers (see also 4.5.70.3 Map
Calibration)

= - Open Map Load a new or one of 8 recently used maps.

= Save Map View The current display can be stored in different formats

™ Adjust Colors Brightness, contrast and color saturation of map can be adjusted

by moving the glides

Table 8: Description of the buttons and displays in Map View

Note Map Views can be copied to the clipboard using the ‘Print Screen’ function.

Note Choosing Database Empty in the File Menu or pressing the Button & deletes all recently displayed
positions and routes.

4.5.10.2 Application example: Reviewing a road test

Open a u-center logfile (refer to Section 4.3).

In the Player Menu or player Tool Bar L& ® [&[» - »|w 4 #| select the menu Play or
™. Deactivate in the Player Menu Pause or click the button

click the button

Now, the stored positions are displayed (Figure 35).

u-center ANTARIS™ Edition - User's Guide
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2 Map - [office.png . 1024x509 , 8 bits/pixcl . Image: 509 KB | File: 28 KB]

Wublox AG, Zurcherst-asse 58, C1-8500 Thaber | Switzedand  htiprivwnww. a-blox.corm

|
NS e (- R S A=Y = N

Figure 35: Logfile from a road test

4.5.10.3 Map Calibration

To create your own map you will need a digitized map or pictures with orthogonal projection in one of the
following pixel graphics formats.

png Portable Network Graphics,
bmp Windows Bitmap

dib Device Independent Bitmap
ipg/ipeg  Jpeg File Interchange Format
pcx PC paintbrush

tif Tag Image File Format

If your map is not in one of the above formats, you can simply convert it in one of the supported formats by a
third party program. u-blox provides two sample maps. Office.png is a small map of our headquarters
surrounding. World.png is a map of the whole world but with limited resolution.

To use a map in u-center, three calibration points are needed. For these points you have to know the pixel
coordinates and the according WGS84 coordinates in the latitude/longitude format in degrees (longitude: -180.0
to 180.0, latitude: -90.0 to 90.0). These points are stored in the map calibration file. The calibration file must be
stored at the same location as the bitmap itself. It has the same name but a different extension (*.mcf). The
Format of the calibration file is very simple and can be edited in a simple editor like notepad.
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Examples:

As an example we will have a closer look at the provided map 'world.png' and its calibration file 'world.mcf'.

Digital Map File: world.png

The Map has 1765 Pixels (0 to 1764) in the horizontal and 1046 Pixels (0 to 1045) in the vertical direction. The
origin is the upper left corner. To calibrate this map we will use the following three calibration points (#1 to #3).

Pixel WGS84 Coordinate
Reference Point # | X Y Latitude | Longitude
Upper Left Corner 110 0 -180.0 90.0
Lower Right Corner 2 | 1764 | 1045 | 180.0 -90.0
Upper Right Corner 3 (1764 |0 180.0 90.0

To determine the exact pixel position you can use Microsoft Paint (mspaint.exe) or any other pixel-editing
program.

The calibration file is a plain ASCII text file. The file may contain comments. The file consists of two sections,
which start with keywords encapsulated in braces.

The REFERENCE section, which is mandatory, contains the three points used to calibrate a map. Each reference
point is on a single line and has the following syntax:

“# = <x>, <y>, <lon>, <lat>”

where # is the index of the reference point <x> is the horizontal and <y> is the vertical image coordinate and
<lat> is the Latitude and <lon> is the Longitude in degrees and WGS84.

The MARKER section, which is optional, defines additional points on the map. Each point is on a single line with
the syntax:

“# = 1, <x>, <y>[, <text>]” or “# = c, <lat>, <lon>[, <text>]"

where # is the index of the marker point <x> is the horizontal and <y> is the vertical image coordinate or <lat>
is the Latitude and <lon> is the Longitude in degrees and WGS84. <text> is a optional string in quotes labeling
the marker point. The points must have a unique index from 1 to <num>. The maximum marker point index
<num:> is written to the same section on a separate line with the syntax “Count = <num>".
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; File: world.mcf
; Source: (sample data set)

;i REFERENCE

; 3 Points must be defined to calibrate a Map

; Parameters:

; # = index of the point (1 to 3)
; X,y = image coordinates

g lat,lon = world coordinates

; Syntax:

; # = <x>, <y>, <lon>, <lat>
[REFERENCE]

i = 0, 0, -180.0, 90.0

2 = 1764, 1045, 180.0, -90.0

3 = 1764, 0, 180.0, 90.0

; You can add

points (image or world coord) to the map

; Parameters:

g num = number of markers that follow

9 # = index of the point (1 to num)

7 type = ¢ for world or i image coordinates
; X,y = image coordinates

g lat,lon = world coordinates

8 text = quoted text decription to the marker (optional)
; Syntax:

g Count = <num>

; # = <type>, <x|lon>, <y|lat>[, <texts]
[MARKER]

Count = 1

1 =c, 8.56525, 47.28519444, "u-blox ag"

Map Calibration File: world.mcf

4.5.11 Sky View

your posilion is onr focis

Sky View is an excellent tool for analyzing the performance of antennas as well as the conditions of the satellite
observation environment. The polar plot graphically displays the averaged relative satellite signal strength (Figure
36), the position of satellites in the sky, identifies satellites by number and indicates which satellites are being

used in the receiver calculation (see Section 3.1).

u-center ANTARIS™ Edition - User's Guide
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Esky view

[@ol®o]e|l&

Figure 36: Sky View

Element Name Description

Linear Selects a linear projection of the Sky View
Sine Selects a sinusoidal Projection of the Sky View
& C/No Displays the averaged C/No values

(= Orbits Displays the orbits of the satellites

H SVs Displays the current position of the satellites
-,JE: Coord. Adds a caption for the azimuth

i Elevation Adds a caption for the elevation

Table 9: Description of the toolbar in Sky View

4.6 Receiver Menu and Receiver Toolbar

In order to communicate with a GPS receiver, u-center must have the correct COM port settings. Please refer to
Section 2.5 for a description of the settings.

Note Only the COM Ports, that are available on your computer, will show up in the COM Port drop
down list. If a COM Port is grayed out, another application in the computer is using it.
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4.7 Player Menu and Player Toolbar

2am (¢ D -» K i e

Eject Chrl+E =
v Skop Zkrl+H ]
Pause Ckrl+P
Record Ckrl+R —®
Skep Ctrl+Space —— ¢ Slow
Pla':." Ctr|+G (S T ST PP PP E e PP L EEET T I ﬂl:l[l'ﬂal =
Scan Chrl+F [ ] Fast
Goto Begin L
Gako End =

Goto Position |

The primary function of the Player is to display previously recorded GPS data from a file. Refer to Section4.3 for a
description on how to create or open a log file. Using the player controls, you can step through or play all
messages from the log file. The series of buttons in the player toolbar can be used to navigate through the log
file. The records will be displayed on the navigation display window, in the same way that live GPS data is
displayed when using u-center. The current file that is being displayed is shown in the box “File in use”.

Element Name Description

e Eject Close the active log file

| Stop Stops displaying or recording to the active log file

Pause Pauses displaying or recording to a log file

» Record Starts recording to the previously created logfile. Please note this
function is only available if a logfile has been opened before.

[ 3 Step Single step function, the next message is read

- Play Starts to display a log file. You can select the speed of the action.

After each message the display is updated as required

13 Scan Reads the entire log file into the database and updates the
display at the end of the scan period

= Go to Begin Set the read path to the begin of the log file

= Go to End Go to the end of the log file

——j}———— | Go to Position This slider bar is used to shuttle back and forth through the

history log. Pulling the slider to the right will fast-forward the
playback, and pulling it to the left will rewind the playback

Table 10: Description of the buttons and the slider in the Player Toolbar
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4.8 View Menu: Docking Windows

The Docking Windows are graphic displays, which provide real-time information about the GPS receiver. These
are the most commonly used windows for u-center users. Eight different panes can be displayed: receiver status,
satellite and signal strength information, position on a world map and 4 analog dials. The windows can be
resized, closed or moved anywhere on the screen. Refer to Section 3.7 for an explanation about the color codes.
To open these windows, select Docking Windows from the View menu, or simply click on the icons on the
View tool bar.

v Satelite Position

— &

v Satelite Level —E
— &

=}

v World Position
v Daka

v Altitude Meker
v Compass

v Speed Meter
v Wakch
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Satellite Level

Displays Elevation,
Azimuth and C/NO
(dBHz) for SVs

Satellite Position
Displays the position
of satellites in the
sky

Speed Meter

Receiver Status

Displays a summary
of the receiver
status.

Displays the current
speed

Compass

Displays the current
course over ground

Altitude Meter

Displays the current
altitude

mm Watch

Displays the date
and the current
UTC-Time

Figure 37: Docking Windows

4.9 Tools Menu

4.9.1 Firmware Update

The receiver firmware can be updated with the firmware update function in the Tools Menu.

1.
2.

u-center ANTARIS™ Edition - User's Guide
GPS-SW-02001-1

Establish the serial communication between u-center and the GPS receiver (see also section 2.5).
Start the Firmware Update Tool
Select the path of the ‘prodstub’ (ATR0620l.exe) and the firmware image.

Select the ‘Production Mode’. ANTARIS™ based GPS receivers can be put into boot mode by sending a UBX
protocol command. If the GPS receiver connected to u-center is configured for UBX protocol input, choose
the ‘use serial port’ option. Otherwise, select ‘'use bootmode pin’ and put the receiver manually into boot
mode.

Check the COM port (u-center automatically initializes the COM port with the u-center COM port).

Select the download baudrate. This is the baudrate used during the firmware download. The default value is
115200 baud. The lower this baudrate, the longer a firmware update takes.
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7. If "Production Mode' is set to ‘serial port with UBX protocol’, check the UBX protocol baudrate( u-center
automatically initializes it with the u-center baudrate.). The UBX protocol baudrate is only used to enter the

download process.

8. Initiate the download by pressing the ‘Update’ button. The GPS receiver will be reset automatically after the

download.

AMTARIS Flash Firmware Update |

Firrmware image

T huc-timiph, a_flashrun. bin j _l

Prodstub location
T w2 [dhATROB200 exe _l

Sernal interface port IEEIM1 "l at baudrate |1152E|D "l

To enter Production kode:

™ uge bootmads pin [on GPS evaluation bow: press boot button whils
cycling power or prezzing the rezet button, then start the update)

 uze BTS A DTE [make sure that the jumpers in the GRS exaluation
b are in the corect position]

% uze senal port with LB protocal at baudrate IE?BI:II:I VI

Progress

L

[pdate bk

Figure 38: Firmware update window

u-center ANTARIS™ Edition - User's Guide
GPS-SW-02001-1

Menu Structure
Page 40



@b I oX your posilion is onr focis

4.9.2 GPS Configuration

u-center AE is capable to get the actual configuration of an ANTARIS™ based GPS receiver and store it to an
ASCII text file containing hexadecimal records. Such a file can be edited and stored to an ANTARIS™ based GPS
receiver again. By clicking the menu “Tools->GPS Configuration..” of u-center AE, the GPS
Configuration dialog opens. The following functions are available:

GPS5 Conhiguration
Configuration file: IE:\F‘ngram Fileghu-blowu-centerdE \ConfigDef. bt j . |
I Stare configuration inta BEFL/Flash [non-volatie) GPS »> File | Edit. . |

Retries [for every meszage): I 'I_I; File == GF'Sl Cloge I

Figure 39: Screenshot, u-center GPS configuration

Specify the name of a new configuration file to store current configuration from the ANTARIS™ GPS
receiver

Specify the name of an existing configuration file and load this configuration into the ANTARIS™ GPS
receiver

A flag can be set to force storing the configuration into the Battery Backed RAM (BBR) or Flash EPROM.

If reading or writing configuration data fails too frequently, try to increase the number of retries u-center AE
should do on a single message if one fails.

NOTE: Sending a configuration to an ANTARIS™ GPS receiver may fail due to a baud rate change on the
current serial port of the receiver where sending this configuration to. If this happens, simply
change the u-center AE’s baud rate and send the configuration again.

[P/ Getting GPS Configuration There is a window for showing the progress of data transfer to/from
— ANTARIS™ based GPS receivers. Clicking “GPS >> File” closes this
dialog box and opens the progress window showing configurations
being polled and stored into a local file. Clicking “File >> GPS" opens

Palling: CFG-MSG - BA 62 05 01 02 00 01 01 0B 3;'
... successiully completed!

Polling: CFG-MSG - B5 62 06 01 02 00 01 02 0C 3 the same progress window showing the configurations that are sent to
... successiully completed! . . .

Folling: CFG-MSG - BE 52 08 01 02 00 01 030D 3 the ANTARIS™ based GPS receiver. This progress window closes after
... successfully completed! H o H

Foling, CFEMSE - B5 62 06 01 0200 01 04 0F 3 having finished transfer without any error.

... successfully completed!

Palling: CFGHSG - BEE206 01 020001 0610 3

... successfully completed!

Palling: CFGMSGE - BRE206 01 0200071 02123

Abark |

Figure 40: Screenshot, u-center getting configuration

The user can abort the transfer by clicking the “Abort” button. It's not possible to close the window unless
transfer has completed or the user aborted it.

Note: It's not recommended to read/write configuration while the ANTARIS™ based GPS receivers is in
sleep mode.
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& ConfigT est txt - Notepad [_[O[x]
File Edit Fomat Help

MON-UER - OA O4 28 80 32 2E 31 52 43 34 20 20 4D 61 79 20 31 36 20 32 30 30 33 20 -]
CFG-ANT - 86 13 64 88 88 88 OF 64

CFG-DAT — 86 86 82 80 88 B8

CFG-INF - 86 B2 08 80 80 08 08 68 86 88 07 6@

CFG-INF - 86 B2 08 60 OF A2 4O BF 60 06 80 6O
ICFE-HSG - 66 01 06 60 61 01 00 GO0 60 06

CFG-MSG - 86 ©1 06 B0 F1 04 00 60 60 00

CFG-NAU - B6 83 1C 88 83 81 18 1C 1C 85 88 3C 3C 14 E8 83 60 80 85 17 C8 86 C3 68
CFG-PRT - 86 80 14 09 6@ B0 00 B9 6@ A0 68 B0 60 0O B8 60 60 B0 B0 69 60 86 B 68
CFG-PRT - 86 88 14 88 61 80 00 68 DA A3 68 60 80 25 88 80 67 60 83 60 60 86 B 68
CFG-PRT - 86 88 14 88 62 80 00 60 DA A3 68 B0 60 E1 88 88 67 B0 83 60 60 86 B8 68
CFG-RATE - A6 08 86 08 EE 63 81 08 6O 68

CFG-RXM - 86 11 82 60 60 08

CFG-TH - 86 10 6C 608 1F 00 60 06 E8 03 00 06 00 00 00 A0

CFG-TF - @86 67 14 060 40 42 OF 0O AG 86 61 66 61 81 00 60 32 00 34 63 GO 66 60 60

1| | Hz

Figure 41: Content Configuration File

When clicking the “Edit” button in the GPS Configuration dialog, the Notepad editor opens (standard Windows
software). Configurations are stored the following way:

1* line: it contains the version of the ANTARIS™ based GPS receiver where the configuration is from. Never
change this line!

For the 2™ line and following each line contains the same: <class ID>-<message ID> - <hexadecimal byte
code of the message>. The byte code consists of class and message IDs (2 bytes), payload length (2 bytes),
payload (payload length bytes). The sync characters and the checksum are not included. They will be
calculated automatically.

Please refer to ANTARIS™ Protocol Specification [8] for detailed information and ranges.

4.9.3 Hotkeys

The Tools Menu allows administrating the Hotkeys defined in the Message View. Please refer to Section 4.5.4 for
more information on the Hotkeys.

4.10Window Menu

The Windows Menu is Windows® compliant.

4.11Help Menu

The u-center help is provided in form of an extensive user's guide, which can be accessed through the
Windows® Start Menu (Start -> Programs -> u-blox products -> Manuals -> u-center) or downloaded from the
u-blox website (www.u-blox.com).
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5 Troubleshooting

NMEA or UBX protocol is not available in the Message View

u-center uses dynamic link libraries (DLL). The installation program will automatically install the required DLL's
into the u-center program directory. Should you try to copy a u-center installation from one location to another,
make sure you also copy the DLL files. Verify, the version of u-center matches the DLL version.

u-center doesn’t display all messages

Make sure the baudrate is sufficient. If the bandwidth is insufficient, GPS receivers based on the ANTARIS™ GPS
Technology will skip excessive messages.

Some serial port cards/adapters (i.e. USB to RS232 converter) frequently generate errors. If a communication
error occurs during while u-center receives a message, the message will be discarded.

u-center looses the connection to the GPS receiver

u-center and the ANTARIS™ GPS Technology have an autobauding feature. If frequent communication errors
occur (i.e. due to problems with the serial port), the connection may be lost as u-center and the GPS receiver will
autonomously try to adjust the baudrate. Do not enable the u-center autobauding feature if the GPS receiver has
the autobauding enabled.

Some COM port are not shown in the port list

Only the COM Ports, that are available on your computer, will show up in the COM Port drop down list. If a
COM Port is grayed out, another application in the computer is using it.

PC is very slow when u-center runs

If a high value of epochs is selected, the display in real-time can not be guaranteed, especially when many
graphical Views are open. u-center does not update minimized Views and Console in real-time. Close or
minimize as many of the graphical Views and Consoles as possible and u-center will run faster.

Logfile / Data are only partly displayed

The number of epochs displayed in u-center is limited in order to allow an efficient analysis of larger logfiles. The
limitation is set to 1800 epochs by default. That means if an epoch is available every second you can analyze
data for as much as 30 minutes. After this time the oldest values are discarded. Data stored to a logfile are not
affected by the database limitation. Please refer to section 3.2.5 Database Limitation for instructions on how to
increase this limit.

When planning long-term observations, it's recommended to start recording a log file before analysis begins.

Output messages are not updated in the Message View

Make sure, the protocol you'd like to receive is enabled. If so, double-click on the desired output message.
Double-clicking on an output message enables or disables the periodic message update if the respective protocol
is active. Alternatively, select the desired input or output message and press the ‘Poll’ button.

If you would like to get UBX-INF () messages in the log file, configure the receiver accordingly with the UBX-CFG-
INF input message.

No logfile is recorded

After a new logfile is created, logging will not automatically start but only after selecting the Record button in
the Player Toolbar.

u-center does not support UBX messages

UBX messages are only supported with the ANTARIS™ Edition of u-center. Make sure you use the u-center
ANTARIS™ Edition (V2.00 or higher) when evaluating the ANTARIS™ GPS Technology.
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MSL

HAE

NMEA 0183
UBX

UBX Protocol
PUBX
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Height above Mean Sea Level or Orthometric Height
Height Above WGS-84-Ellipsoid

ASCIl based standard data communication protocol used by GPS receivers.

File extension for u-center logfiles or short form for the UBX protocol
A proprietary binary protocol used by the ANTARIS™ GPS technology
u-blox proprietary extension to the NMEA protocol
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