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INTRODUCTION

Features of p-Center

This guide explains how to use p-Center to communicate with a GPS receiver for collection,
visualization and analysis of GPS receiver data.

The p-Center GPS Evaluation Software provides system integrators and end users with a quick
and simple way to interface with a p-blox OEM board or sensor product in order to test
performance and develop an integrated system. y-Center GPS Evaluation Software allows
easy connection to p-blox products and provides a suite of features to view, log, and analyze
performance.

The features include:

Support for p-blox receivers. These receivers feature the SiRF chipset, which has excellent
acquisition and tracking performance. p-Center can communicate with these receivers
using either the SiRF binary protocol, or the NMEA-0183 standard protocol.

Support for non-p-blox receivers that utilize standard NMEA responses

u-Center makes available all of the necessary information that can be retrieved 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 evaluation of
such a receiver. p-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 ASCIl format and
ported into popular spreadsheets (e.g. Microsoft Excel) for creating additional plots and
statistics.

Intended Audience

This guide aids GPS end user product developers to evaluate and test y-blox GPS receivers for
navigation and positioning. 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 any questions about installing or using p-Center please:

Read this manual carefully
Read the user manual of the GPS receiver used

On our homepage http://www.u-blox.com/ consult the file “OEM GPS Receiver Manuals:
Protocol Specification Manual”

Check if the GPS receiver and the p-Center software are the latest versions

Read the answers on our p-blox homepage Frequently Asked Questions Database (FAQ)

If you don’t find an answer to your questions, please contact p-blox by sending an email to:

support@u-blox.com
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1 GETTING STARTED

1.1 Installing p-Center

To install the y-Center software on your computer, follow the steps described in the p-Center
Installation Guide.

1.2 General Information about displayed values

e Longitude and latitude are always displayed according to the datum selected in the GPS
receiver (usually: WGS-84).

e Time is displayed according to UTC

e Height is displayed according to MSL (Height above mean sea level or Orthometric Height)
or to HAE (Height above WGS-84-Ellipsoid).

1.3 Connecting a GPS Receiver to the PC
This section explains how to connect a GPS receiver to your PC.

u-Center is optimized for receivers using the SiRF binary message protocol, such as p-blox GPS
receiver. This section assumes that you have purchased a p-blox Evaluation Kit.

To set up one of these receivers for use with y-Center:

Connect a serial cable between an available communications port (COM-port) on your PC and
the Evaluation Unit, labeled PORT A or PORT B.

When the p-Center program is installed on your PC, it will automatically display a list of
available COM ports to choose from. If your PC has both a serial mouse and a modem, it is
likely that there will not be any available COM ports. In this case, it would be easiest to switch
to a PS/2 mouse in order to free up a COM-port. Alternatively, a separate I/O card may be
purchased.

Your GPS receiver must have following COM-Setting:
e Parity: None

e DataBits: 8

e Stop Bits: 1

e Flow Control: none

e Speed: The GPS receivers can communicate in different baud rates. The standard baud
rate for SiRF binary is 19200 (older firmware version default to 9600 Baud). The standard
baud rate for the NMEA-0183 message set is 4800, but p-blox products work with higher
rates. In any case the current baud rate can be detected automatically by p-Center.

You can use two different protocols (SiRF and NMEA) at the same time by using two different
COM-Ports. In this case you have to start py-Center twice and the results will be displayed in
different windows.
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1.4 Starting p-Center

After y-Center has been installed, you can open it by choosing from the list of Programs on

the Start menu. You will get a display like Figure 1:

File Edit Wiew BReceiver Plaper Window Help

|0z 26 selese @ @b de D B-&-m- 56 E0EaE

|ao-m -2 m 0TS D> » - [ K L +H

Inzert Clipboard contents |-10 Mo part apen |N0 file open |SiF|F

[om1e23 144242 [C 4

Figure 1: Start Display

The first time that p-Center is running on a new computer, there are a few things that the

program needs to know before it can begin normal operation:
e Used COM-Port (COM 1 ... COM n)
e Used baudrate (1200 ... 38°400)

COM-Port and baudrate can be selected in two different ways:
e Automatically (Auto Synchronize)

e Manually

GPS-SW-01002
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1.4.1 Auto Synchronize COM-Port and baudrate
On the Receiver Tool Bar (Figure 2) are three different buttons.

+
Htl

A« M - | S

Figure 2: Receiver Tool Bar

T Connect/Disconnect-Button with COM-Port Selection arrow

Baudrate-Button with baudrate selection arrow

Synchronize-Button

Press the synchronize-button and after a short time y-Center will automatically find the used
COM-Port and the correct baudrate. During the synchronization, the Synchronizing Baudrate
display is shown (Figure 3)

Synchronizing Baudrate

wt COMI
2 \ Baudrate 5500 ...

Figure 3: Synchronizing Baudrate and COM-Port Display

As soon as p-Center is synchronized to the GPS receiver, the Connect/Disconnect-Button on
the Receiver Tool Bar changes to green color (Figure 4)

a
+++

J-lII-vJ'LI'L[v iy

Figure 4: Detected COM-Port and Baudrate

If the chosen baudrate mismatches the speed at which the receiver transmits data, the
“Communication Information” icon changes to red. See section 3.1 The Main Frame to get
more information.

=m= COMS5 139200

Figure 5: y-Center and GPS receiver are synchronized

|=®= COMS 38400

Figure 6: y-Center and GPS receiver mismatches
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If the GPS receiver is working correctly, the start display now shows information about the
satellite constellation, signal to noise ratio, time etc (Figure 7)

s A ol

Fleady |=@= COME 19200 Mo file open [SiRF (0028 144458 [T

Figure 7: Start Display after a successful connection

1.4.2 Manual setting of COM-Port and baudrate
Press the Arrow in the Connect/Disconnect-Button and select the used COM-Port

diE| - NI -

* Dizconnect

COM 1
COM 2
COM 5
COM &
COM 7
COM 8

Press the arrow in the Baudrate-Button and select the used baudrate
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As soon as p-Center is synchronized to the GPS receiver, the Connect/Disconnect-Button on
the Receiver Tool Bar changes to green color (Figure 4) and the start display shows
information about the satellite constellation, signal to noise ratio, time etc (Figure 7).
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2 CONCEPT AND PHILOSOPHY OF u-CENTER

When you use p-Center, it is important to know how the engine of the program works in the
background. In principal the software is quite stupid and displays only what it gets. The
program gets a data stream 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, p-Center tries to calculate the parameter from the ones that are
available. For Example if velocity-north and velocity-east are available, py-Center calculates the
Speed over Ground and Course over Ground, unless this data is available in the protocol too.

Calculate
Parameters
from other
Parameters Table Views
Graphical Views
Docking Views
Protocol
Data
S ) Message ) Parameter
ource - Extracter Database
@
o]
Console Views
Calculate Message View
StatIStICS 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
) Data Stream 12:00:02 24 47 50 56 54 47
9 Messages )

9 24 47 50 56 54 47
Parameters 2C 30 2E 30 30 2
54 2¢ 2¢ 4D 2C 30

2E 30 30 30 2C 00

Figure 8: Engine Architecture

When a new epoch (change in time) is detected, the current dataset is stored into a history in
the database. This history has a limited size. If the Size is exceeded p-Center keeps only the
latest datasets and the oldest ones are removed. This limit may be adjusted. Check Appendix
B Database Limitation.

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.

e Message View This View displays a copy of every known Message. This view allows
observing a single message type in detail. It may also be used to send and configure the
GPS receiver.
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e Console Views This type of view displays the messages in a textual form. They are very
useful for Software Customization Kit (SCK) users to develop GPS firmware code.

e Graphical Views This type of view displays 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.

e Tabular Views This type of view shows the parameters of the database in tabular form.

e Docking Views These views can be docked to the frame of y-Center. An analog watch,
a compass, a world map, an altitude or a speed meter are available. There are also two
docking views that show the current signal power and the constellation of the satellites
received by the GPS receiver.

Some of the views are very complicate and use quite a lot of performance of the workstation.
You should only open the views that you need, and minimize or even close the ones you are
not interested in.

2.1 Color coding scheme

In all graphical and docking views, colors indicate the quality of the data. The following table
shows the color-coding scheme parameters depending on 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: Standard color-coding scheme

Some views use a different color-coding scheme. They determine the color depending on the
state of the satellite. This scheme applies to the Sky View, the Satellite Position and the
Satellite Level Docking Windows

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: Satellite color-coding scheme
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2.2 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 change to the record mode you have
to create a new file or open an existing file. The record mode is only available, if you have
created a new file or when you have opened a write able file.

Recorder
Mode

Record

Open/Create

File Stop

Online Stop
Mode [€—1 Mode

Close/Eject
File

Play/Step/ Scan

Figure 9: Relations between operating modes
The following three sections describe the operating modes and their dataflow in detail.
2.2.1 Online Mode

In this mode a GPS receiver is directly connected via a serial port with y-Center. py-Center can
control and configure the receiver and display the data that the receiver is sending

periodically.

p-Center |X

N
=Y

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

54 2C 2C 4D 2C 30|

2E 30 30 30 2C 4§

12:00:02 24 47 50 56 54 47
2¢ 30 2E 30 30 2

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

2C 30 2E 30 30 30|

2C 4B 2C 4E 2A 33

Figure 10: Dataflow in Online Mode

2.2.2 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.
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2.2.3 Recorder Mode

The Recorder Mode is the same mode as the Online Mode. But py-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. This allows you to make overnight measurements and evaluate the data at
a later time. p-blox Support may request a log file from you when you are experiencing a

problem with one of our receivers.

LogFile. ubs:

1
>

Database

~

Figure 11: Dataflow in Recorder Mode

2.2.4 Player Mode

>

12:00:01 24 47 50 56 54 47|

12:00:02 24 47 50 56 54 47|
2 3

2C 30 2E 30 30 2cf
54 2C 2C 4D 2C 30
2E 30 30 30 2C 4E|

2C 30 2E 30 30 30
2C 4B 2C 4E 2A 33

The Player Mode allows replaying a previously recorded log file step by step, in real-time or
even in fast motion. You enter this mode by opening a file and pressing the play, step or scan

button.

LogFile.ubx .

Database

p-Center

12:00:01

12:00:02

Figure 12: Dataflow in Player Mode

GPS-SW-01002
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2c

54 2¢ 2¢ 4p 2¢ 30
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¢ 30 28 30 30 2C
54 2¢ 2¢ 4p 2¢ 30
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2C 4B 2C 4E 2A 33|
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2.2.5 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 events.

Recorder Mode Online Mode
Player Mode
Record No File Step
(Paused) Open
a
o — 14
Recording
. Play
(Paused)
Stop
. Play
Stop U
(Paused)
Scan
StOp Mode (Paused)
User Action
. Scan
New Message from GPS received
—> New Message from log file read »
—> "scan to" File Position reached
—> "End Of File" reached U

Figure 13: Relations between different operating modes and their states

In the online and the recorder mode, p-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. y-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. y-Center will start
recording or playing from that position when changing the mode. If you set the position in
the player mode, p-Center will load the data up to this position from the log file and display
the contents.
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3 USING p-CENTER

3.1 The Main Frame

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

Menu Bar Views Tool Bar

\—>Eile Edit ‘“iew BReceiver Player Window Help

S DE- S e eee |8 2028000 B-B-M-BE
| o -m-|R[[Amu|e[pr »| K »

Receiver Tool Bar Player Tool Bar Button Function

Standard Tool Bar

Trickle Power Mode Function
Communication Information Protocol Information UTC Time

Show or hids the satelite-position |=m= COME 19200 Mo file open |SiRF |00:B%:36 102427 |0 2

Status Display File in use Operating Time

e Button Function: more detailed information 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 and in the Status Display
much more detailed information will be given.

e Status Display: display the current action or the function of a button if the mouse cursor
is over the button
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e Communication Information: shows which COM-port is in use and the appropriate

baudrate
Color-Coding of this icon: "=
o Green: data is received
o Dark Green: data is not received
o Red: data is received, but errors are detected
o Dark Red: no data is received and errors have been detected in the past
o Gray: waiting for first data

e 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 is the NMEA-0183 standard or the SiRF binary
protocol, which exchanges more extensive information with the receiver. y-Center can
handle both protocols.

e Operating Time: Let you know the operating time since you started py-Center

e UTC Time: the current time transmitted by the GPS receiver

e Low Power Mode: As soon as the GPS receiver is set in the low power mode the LED
displays the status of the low power state (only applicable for low-power capable GPS
receivers).

Color-Coding of this icon:

o Yellow: Power is on
o Dark Yellow: Power is off
o Gray: waiting for first data

3.2 The Menu Bar

Through the Menu Bar, you can select all functions you need. Instead of navigating though
the Menu Bar most functions can be selected directly on a Tool Bar by clicking the
corresponding icon.

Menu Bar

File Edit “iew Receiwver Player ‘Window Help

u-Center has a total of 7 Menus:
File Menu

Edit Menu

View Menu

Receiver Menu

Player Menu

Window Menu

Help Menu

A Menu is activated by clicking the Mouse Cursor on the wanted Menu name or by pressing
the Alt-Key on the Keyboard together with the underlined character in the menu name (e.g.
for the Player Menu press Alt+P).

The Menus are explained in the next sections.
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4 FILE MENU AND STANDARD TOOL BAR

Edit “iew BReceiver FPlayer ‘Window Help

[DE- 18R Be v Ew

Standard Tool Bar

Hew...

Open...

[Eloze

Databasze Emphy

Chrl+M
Chrl+0

Eitif..
Erint Erewiemn
Print Setup...

[EtrlHE

Recent Filez

E uit

Open...
Close

Recent Files
Exit

GPS-SW-01002

1 Ywhalehawdes, SMMES. ubs
2 Wwhalehawdeyh, ASIRF.ubx
3 CATEMPSLogfile. b

e

||

u-Center can capture receiver output data into a log file. Log files are
named xxxxx.ubx. Select New... in the File Menu and give the file a name
and select the directory you want to store the log file. The log action must
be started in the Player Menu: select Record and deactivate Stop. The

logging time is displayed in the field operating time.

A stored log file can be chosen to be replayed
Closes the log file
Database Empty All stored values are deleted. This function is used in most function located
in View Menu (Statistic View, Map View, .)
Lets you select one of the last used files

Terminate y-Center
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5 EDIT MENU AND STANDARD TOOL BAR

File W=l "fieww HBeceiver Player ‘Window Help

Standard Tool Bar

D=E-8R . 2e =&

i [t ':I‘%
. LCopy Chrl+C
i Baste [t

Weleter el 2

Select Al Chrl+d,

[Elear Al

e Same Function as in all Windows-Program
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6 VIEw MENU AND VIEWS TOOL BAR

File  Edit

=08 Beceiver Plaver Window Help Views Tool Bar

& @ n R ma BEICONOE

EE-E-E-M- 88

Mezsages View F4 — Packet F5 @
EDngule 'l.‘,l'|Ew B ercscssssssssssnnsnnnnnnnnnnnnnnnn DEEEll:lment FE hi@
Statistic View Fip — &= Error F7 e
Table View F11 Binary B —

: — & -~ NMEE Fg 1
Fecent T able iews » _l_
Map View T - =
Recent Map Yiews k : —
Chart Yiew B - W ﬁatell!te Position E
Fecent Chart Views 3 Satelite Level |
Hiztogram View - ‘wiorld Pasition @
Recent Histogranm Wiew 4 ;

v Altitude Meter

Deviation Map F12 —B Compass
Sky View —®: Speed Meter
Dacking Windows B orerrerrersararersnraransnrananans Wwiatch

Toolbarz B orirerernreranranns .

v Standard Toolbar
v Yiews Toolbar

P v Feceiver Toolbar
v Player Toolbar

6.1 View Menu: Messages View (F4)

6.1.1 General

In this view all the messages can be observed separately. Following views are possible (the box
“Show tree control” must checked):

e SiRF Protocol Input: SiRF Binary Protocol Messages (commands) can be sent to the GPS
receiver. This function can only be achieved, if the GPS receiver is in the SiRF-Protocol
Mode. To set the GPS receiver to this mode, read Section 6.1.2.4.

¢ SiRF Protocol Output: SiRF Binary Protocol Messages from the GPS receiver can be read
(Figure 14, left). This function can only be used, if the GPS receiver is in the SiRF-Protocol
Mode. To set the GPS receiver to this mode, read Section 6.1.2.4.

e NMEA Protocol Input: different NMEA Protocol Message (commands) can be sent to the
GPS receiver. This function can only be achieved if the GPS receiver is in the NMEA-
Protocol Mode. To set the GPS receiver to this mode, read Section 6.1.2.4.
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e NMEA Protocol Output: all different NMEA Protocol Messages from the GPS receiver
can be read (Figure 14, right). This function can only be used if the GPS receiver is in the
NMEA-Protocol Mode. To set the GPS receiver to this mode, read Section 6.1.2.4.

To get current message values, the box Update must be checked

Messages View 1] 2 Messages View [-ICTx]
SiRF Protosol Input Navigation Measured Data Dut - Message 1D 2 o o SFFFomedmt | $GPRMC - Recommended Minimum Specific GNSS o
[ Navigation Data SiAF Protocol Output
~FhusitBan eluily. 555 Wack mg: Emmm: \Snm Name | Value [ Unit | Description ]
- N A el F rotool Output UTC Time: 162904 402 hhmmss 53
5+ Flan Tracker Data Out Il i) | “eg © i $GPGGA - Global Posiioning Syster | Status: & Velnvald or As...
6 - Softwars Version Stiing YORESIAMN (| Y0 aoan /| gps Towe . $GPGLL - Geographic Posiion -Lat | Laliude 4717.1138 el
7 - Clock Status Data 23316124000 - $GPGSA - GNSS DOP and Active © N/S Indicatar: N N=Morth or 5=5...
.50 BFS Data Z RO @) (& QO W) s § andActve Longitude: 008339172 dddrom mmmm
EAW Indicator £ E-Esat or'w=h..
3-CPU Thiougthput “Modes:
rovahed itz _ 20 Speed Dver Ground 007 kot
10-Ermar Mods 1: »= 4 Gatellie Solution (30) SV's in Fix : Courss Over Ground 10511 M e
11 - Command Acknawledgment : 7 *- $ - Development Data Date: 130201 ddririgy
Moarde 2 Validated Fix :
12 - Command Nacknomlsdgment ' Unknoun bessage

13 -Visible List
14 - Almanac Data
- 15 - Ephemeris Data

i~ Channels and 5%'s numbers:
CH: 22 CH& 3 CHa:

16 - TestModeData OHT: 3 CHs: 23 CH3:
17 - Raw DGPS Data Out tHz 17 CHe: 21 CHID
18- Power Mods CH3 22 CHT: CH11
19 - Navigation P
255 - Development Data Message Block Message Black:
98- Measured Navigation DataOu [AD 22 00 29 02 00 41 68 14 00 = 24 47 50 52 4D 43 2C 31 36 32 . SCERHC, 162 =
[ NMEA Protocol Input gg 133 IEZIIU’ BE ;g Sg (u:g E]UJ gg gg 39 30 34 2E 34 30 32 2C 41 2C : 904402 4, j
B NMEA Pratocol Output 34 37 31 37 2E 31 31 33 35 2C : 4717.1135.
Unknown Message CE &6 07 1C 1F 11 16 03 17 15 4E 2C 30 30 3% 33 33 2E 39 31 : N,00833.91
WO 09 OF OF 09 O @7 o9 =Y =l 37 32 2C 45 2C 30 2E 30 37 2C : 72 E.0.07, =l
N — | Kl i
¥ Show tree caniol I¥ Update [ Show tee contral ¥ Update

Figure 14: Reading a SiRF-Protocol (left) or a NMEA-Protocol (right)

With the Command Database Empty in the File Menu or with the Button & , all stored
messages are deleted.

The Message Block shows information received from or sent to the GPS receiver in
Hexadecimal- and ASCII-Format.

On the right top, the time since the last message was received is shown.

Some time when a command is sent to the receiver, the receiver replies with either an
acknowledgement (ACK) that the command was received and executed or a
not-acknowledgement (NACK), implying that the command was invalid. These responses are
indicated in the upper right corner.

For a detailed description of SiRF-Binary and NMEA protocols, consult our homepage
http://www.u-blox.com/ the file “OEM GPS Receiver Manuals: Protocol Specification
Manual”.
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6.1.2 Using SiRF Protocol Input

6.1.2.1

Introduction

The SiRF Protocol Input Window (Figure 15) is a simple and flexible way to send all possible
commands (number 128 to 165) to the GPS receiver.

| Messages View

129
130 -
132
13-
135 -
35 -
137 -
138 -
139
140 -
141 -
142 -
143
144 -
145 -
145 -
147 -
149 -
150 -
15 -
152 -
. 1E5 -
e
=l SiRF Prat
1

Switch To NMEA Protoco

Set Almanac

Software Version

Set Main Serial Port

Set Protocal

Mode Contral

DOP Mask Cantrol

DGPS Control

Elevation Mazk

Power Mask

Editing Residual Detectior

Steady State Detection =

Static Mavigation D etectic

Clock Status

Set DGPS Serial Port

Almanac

Ephemeriz

Set Ephemeris

Switch Operating Modes

Set Trickle Power Parame

Poll M avigation Parameter

Change Uark

Send SiRF User Message
-

el Dtk
| »

¥ Show tree

cattral

SiRF

2 SiRF Binary Protocol Message consists of
the following Parks:

Start Sequence : 0=z04 OxAZ

Fayload Length : Two-byte=s (15-bit=)
FPayload : Up to 2710 =1 (<1023}
Checksum : Two-bytes= (15-bit=)
End Seguence : 0=B0 O=E3

Example:

Hex: ADAZ 000284 000084 BOB3

¥ Update

ISE 3

Figure 15: SiRF Protocol Input Window

Simply choose the command you wish to send, enter any necessary parameters, and click the
button Send. A helpful description is provided with each command. Different commands are

available for the SIRF message set and the NMEA-0183 message set (Figure 16).
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= Messages View

&
4

[=1- SiRF Pratocal [nput -

- 128 - Initislize D ata Source
- 129 - Switch To MMEA Pratoco
- 130 - Set Almanac
- 132 - Software Version
- 134 - Set Main Serial Port
- 135 - Set Protocol

- 137 - DOP Mazk Contral
- 138 - DGPS Control

- 139 - Elevation Mask

- 140 - Power Mask

Mode Control - Message 1D 136

IS E3

—Altitude Hold Made:

@ Automatic
i Always
" Disable Altitude Hold

% Last Computed Altitude

€ Fivedto ID ]

—Degarded Modes:

' |Use Direction then Clock Hold
= Use Clock then Direction Hold
= Direction [Curb) Hold Only

€ Clock [Time JHold Only
¢ Digable Degarded Modez

Timeout: |30 [z]

- 141 - Editing Residual Detectior
- 142 - Steady State Detection

- 143 - Static Mavigation Detectic
- 144 - Clock Status

- 145 - Set DGPS Serial Port

- 14 - Almanac

- 147 - Ephemeriz

- 149 - Set Ephemeris

- 180 - Switch Operating Modes
- 151 - Set Trickle Power Parame
- 182 - Poll Mavigation Paramater
- 165 - Change Uart

- 97 - Send SiRF Uszer Message
'II SiRF Prataeal Niatot

| »

V¥ Sheow tree contral

— Dead Reckogning:
¥ Enable DR Mode

TimeaLit: IBD [5]

¥ Enable Track Smoathing Bt Thizante | 1 5]
¥ Enable Altiude Conztraint
Send |
Message Block:

v Update

Figure 16: Command Entry Window

While using the SiRF binary message set, when a command is sent to the receiver, the receiver
replies with either an acknowledgement (ACK) that the command was received and executed
(Figure 17), or a not-acknowledgement (NACK), implying that the command was invalid.
These responses are indicated in the upper right corner of the message view window.

Messages View

=
4

- SiRF Protocal [nput -

- 128 - Initislize Data Source

- 129 - Switch To MMEA Protoco
- 130 - Set Almanac

- 132 - Software Yersion

134 - Set Main Serial Port

- 135 - Set Protocol

- 136 - Mode Contral

-137 - DOP Mask Control

--138 - DGPS Contral

-139 - Elewation Mask

- 140 - Power Mask

- 147 - Editing Rezidual Detectior

Mode Control - Message ID 136

r— Altitude Hold Mode:

ISE E3

ALK

& Automatic
 hlhways
" Disable Alitude Hold

& | ast Computed Aliude
" Fizedto [0 [m]

— Degarded Modes:
% Use Direction then Clock Hold
" Use Clock then Direction Hold
 Direction [Curk) Hold Only

" Clock [Time ] Hald Orly
™ Dizable Degarded Modes

Timeout: |3D [z]

- 142 - Steady State Detection
- 143 - Static Mavigation Detectic
- 144 - Clock Status

- 145 - Set DGPS Serial Port

- 14E - Almanac

- 147 - Ephemeriz

- 149 - Set Ephemeris

- 150 - Switch Operating Modes
- 151 - Set Trickls Power Parame
- 152 - Pall Mavigation Parameater
- 165 - Change Uart

-7 - Send SiRF User Message
'II SiRF Protacal Mkt

3

V¥ Show tree contral

— Dead Reckogning:
¥ Enable DR Mode

Timeout: IED [z]

V¥ Enable Track Smoothing
I¥ Enable Alitude Constraint

Meszage Block:

Coast Timeout: IU [=]

A0 A2 00 DE 88 01 01 00 01 01
00 o0 00 o0 00 1E 3C 01 00 E7

B0 B2

¥ Update

ACK or NACK

-/

Figure 17: Successful sent message
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The following commands are available when using the SiRF Message Set:

e 128 - Initialize Data Source: Resets the receiver using initial position information that is
based on the Earth-Centered Earth-Fixed (ECEF) coordinate system.

e 129 - Switch to NMEA Protocol: Switches the receiver into NMEA mode at the specified
baud rate and allows you to set the output rate of the following NMEA messages: GGA,
GLL, GSA, GSV, RMC, and VTG.

e 130 - Set Almanac: Reads almanac data from the specified file (xxxxx.alm) and sends it to
the receiver. The input file should contain a complete set of almanac data (32 entries)
appended to each other in a binary file. The successful reception of this message will be
indicated by ACK.

e 132 - Software Version: Polls the receiver for its software version.

e 134 - Main Serial Port: Allows you to set the main serial port (port A) communication
settings (Baud Rate, Data Bits, Stop Bit, Parity).

e 135 - Set Protocol: Sets the serial port protocol to one of the following modes: SiRF,
NMEA-0183, ASCII, RTCM, or User1.

e 136 - Mode Control: Several factors that control the operation of the GPS receiver can be
set by using this command. They are: Altitude Hold Mode, Degraded Mode, DR Mode,
Enable Altitude Constraint and Enable Track Smoothing

e 137 - DOP Mask Control: Sets the Dilution of Precision (DOP) mode and the threshold
values for GDOP, PDOP, and HDOP.

e 138 - DGPS Control: This command is used to instruct the receiver to ignore DGPS
corrections ("Never"), to output position fixes only when corrections are available
("Exclusive"), or to use corrections whenever they are available ("Auto"). The Time Out
parameter sets the acceptable age limit of the DGPS corrections. In exclusive mode, the
receiver will not output position fixes if they are based on out of date corrections. When
DGPS corrections are out of date in auto mode, the receiver will still continue to output
position fixes but they will be without differential corrections.

e 139 - Elevation Mask: Sets the navigation elevation mask angle. The valid range is from
-20 to 90 Degree

e 140 - Power Mask: Sets the navigation power mask in dBHz. The valid range is from 20
to 50 dBHz

e 141 - Editing Residual Detection: Sets the editing residual threshold. Enter 0 to disable
this feature

e 142 - Steady State Detection: Sets the threshold for steady state detection. Enter O to
disable this feature

e 143 - Static Navigation Detection: Sets the threshold for static navigation. Enter 0 to
disable this feature.

e 144 - Clock Status: Polls the GPS clock status information. GPS week, GPS time of week,
estimated GPS time, clock bias, and clock drift.

e 145 - DGPS Serial Port: Allows you to set the DGPS serial port (port B) communication
settings.
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146 - Almanac: Requests the receiver to send proprietary almanac data for all of the
satellites to the specified file. The data is stored in proprietary format (xxxxxxx.alm).

147 - Ephemeris: Requests the receiver to send its current ephemeris data to the
specified file. The data is stored in proprietary format (xxxxx.eph). You may request
ephemeris data from a single satellite by choosing its number in the SV ID parameter box
or from all satellites.

149 - Set Ephemeris: Reads ephemeris data from the proprietary format (xxxx.eph) and
sends it to the receiver. The successful reception of this message will be indicated by ACK.

150 - Switch Operating Modes: Sets the receiver into test mode for the length of time
specified. The number of the satellite to be tracked must also be specified.

151 - Trickle Power: Sets parameters for those GPS receivers supporting trickle power
mode (See 6.1.2.3 Example 2: Trickle Power Mode).

152 - Poll Navigation Parameters: Sending this command will result in a window
appearing that displays the current settings of various receiver parameters. This window is
a snapshot of the state of the receiver parameters at the time the command was issued
and is not automatically updated when you change parameter values.

165 - Change UART: Change Ports Properties for all Ports. You can select all available
ports for the wanted protocol (SiRF, NMEA, ASCIl, RTCM or User1) and the appropriate
settings like Baudrate, etc

77?7 - Send SiRF User Message: freely configurable message.
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6.1.2.2 Example1: Clock Status

Message 144 is named Clock Status. When you have sent the message you can switch to the
response from the GPS receiver by clicking on the Output Message Button (Figure 18).

2 Messages Yiew M= B3

= 5i

--135 - Set Protocaol :I
- 136 - Mode Control

137 - DOP Mask Control
138 - DGPS Contral
- 133 - Elevation Mazk
- 140 - Power Magk

141 - Editing Residual Detectior
142 - Steady State Detection
- 143 - Static M avigation Detectic
144 - Clock Status

145 - Set DGPS Serial Port
- 146 - Almanac
- 147 - Ephemeriz
- 149 - Set Ephemeriz

180 - Switch Dperating Modes
151 - Set Trickle Pover Parame
- 162 - Poll M avigation Parameter
- 165 - Change Uart

777 - Send SiRF User Message
iRF Pratocol Output
- 2 - Measured Mavigation Data C
- Measured Tracker Data Out
- Raw Tracker Data Out
- Software Wersion Sting
- Clock Status Data

~a

~ T e

)

- R RPS Data T
4 | 3

¥ Show tree control

Clock Status - Meszage ID 144

—Messages:

Thiz message polls the Clock Status from the receiver.

¥ Update

Message Block:
40 A2 00 02 90 00 OO0 90 EO0 E3 snnnnn d

Figure 18: Message 144 was sent

SiRF Protocol Output 7, Clock Status Data shows the responses to the message sent in a new

window (Figure 19). By clicking the button Poll you can actualize the values.

| Meszages View M= =3
- 14 - Almanac d Clock Status Data - Message 1D 7 216

=5

- 147 - Ephemenis
+- 149 - Set Ephemeris
+- 180 - Switch Operating Modes
~- 161 - Get Trickle Power Parame

152 - Poll Mavigation Parameter
+- 166 - Change Uart
+ T77 - Send SIRF User Message
iRF Protocol Output

2 - Measured Navigation Data (
- 4 - Measured Tracker Data Out
- 5 - Raw Tracker Data Out

E - Software Wersion Shring

ta

- B-50BPS Data
+- 9 - CPU Througthput
10 - Emor
11 - Command &cknowledgmer
- 12 - Command Macknowledarme
- 13 - Wisible List
14 - Almanac Data
+- 15 - Ephemeriz Data ==
- 16 - TestdodeData
+-17 - Rave DGPS Data Out
& - Power Mode

- 19 - Mavinatinn Paramptars _lj
4 »

¥ Show tree cantral

i~ Clock Status Data

GPS Wesk: =

GPS TOW [s05F14.850000 [1/1005]
SV's in Fix N

Clack Drift: s
Clock Bias: IW [nana 5]

Estimated GPS Time: [305714356 [rnili 5]

Message Block:

A0 42 00 14 07 04 4F 01 D2 7B : cl10I20199 =]
DD 09 00 01 44 33 2D 1B C7 8B FI11D3-151

12 38 D6 48 06 68 BO B3 1801k

¥ Update

Figure 19: Clock Status Data
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6.1.2.3 Example 2: Trickle Power Mode

Some receivers come equipped with a power saving feature called Trickle Power Mode. When
a receiver is placed into Trickle Power mode, it periodically shuts itself off when it does not
need to make GPS measurements. With this mode, it is possible to select the amount of time
that a receiver spends in the power off state. The Trickle Power window allows the user to
place a receiver into Trickle Power mode with different duty cycles. Selecting Message 151
from the SiRF Protocol Input menu opens the Trickle Power window (Figure 20).

' Messages Yiew HE

=) SiRF Pratocal Input - 5et Trickle Power Parameters - Meszage ID 151

- 128 - Initialize Data Source

Trickle Power Parameter

129 - Switch To NME& Pratoco
- 130 - Set Almanac {* Continous Dty Cucle: |2D 5
- 132 - Software Yersion € PushioFi sy E
134 - Set Main 5 erial Port ush to Fix :

O Tirne: |2UU
- 135 - Set Protocol € Trickle Power e fms]
- 136 - Mode Contral Irterwal I 5]
137 - DOP Mask. Contral

- 138 - DGPS Contral

- 139 - Elevation Maszk.

- 140 - Power Maszk

- 141 - Editing Residual Detectior

- 142 - Steady State Detection
-+ 143 - Static M avigation Detectic

- 144 - Clock Status

- 145 - Set DGPS Serial Port

- 14E - Almanac
- 147 - Ephemeris Send |
- 149 - Set Ephemeris Message Block: -

- 160 - Switch Operating Modes =]

-[151 - Set Trickle Power Parameters|
- 152 - Poll Mavigation Parameter
- 168 - Change Uart LI
- 77 - Send SiRF User Message
-

I=I- SiRF Pratoeal Mutnot
4] | 3

V' Show tree control vV Update

Figure 20: Set Trickle Power Mode Window

A duty cycle may be between 1 and 100 percent. The lower the percentage, the longer the
receiver spends between measurements with the power off. A 10% duty cycle would set the
receiver to take a 200 ms measurement every 2 seconds. A 5% duty cycle would take that
measurement every 4 seconds. (Note: Duty cycles between 50 and 100 percent automatically
put the receiver into continuous mode.)

By checking the Push to Fix mode, a GPS receiver will sleep until the appropriate action is
done. Once the action is started it will turn its power on, calculate the navigation fix, and
return to the power-saving mode.

To reset a receiver back to its normal operating mode (Continuous Mode), choose the
Continuous Radio Button and press the Send button.

For more information about Trickle Mode consult our Homepage: the Low Power Mode
Application Note
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6.1.2.4 Setting NMEA- or SiRF-Protocol

In order for the receiver to communicate its information to the PC, it requires a Message Set
that both the receiver and the PC will understand. p-Center understands the SiRF binary
message set, developed by SiRF Technologies and the NMEA-0183 standard protocol. You
can easily switch between protocols.

e Switching from SiRF-Protocol to NMEA-Protocol: Open the list “SiRF Protocol Input”
and select the line “129. Switch to NMEA Protocol”(Figure 21, left). Check the wanted
messages and if a checksum is used, enter the sending interval of the messages and the
needed Baudrate. Pressing the buttons marked Send send the command to the receiver
that will change the receiver's communication settings for the serial port.

¢ Switching from NMEA-Protocol to SiRF-Protocol: Open the list “NMEA Protocol

Input” and select the line “$PSRF100 Set Serial Port”(Figure 21, right). Enter the wished
Protocol (SiRF) and the needed Baudrate. Pressing the buttons marked Send send the
command to the receiver that will change the receiver's communication settings for the

serial port

T SiAF Protocal Inpit
128 - Initclize Data Source
125 - Syitch 1o NMER, Profacd
730 - Set Amanac

132 - Saltware Version
134 - Set Main Serial Part
135 - Set Pratacal

136 - Mode Cantial

137 - DOP Mask Canirol
138 - DGPS Cortrel

139 - Elevation Mask.
140 - Pawer Mask

141 - Editing Riesidudl Detectior
142 - Steady Stale Detection
143 - Static Navigation Dietectic
144 - Clock Status

145 - Set DGPS Seril Fart
146 - Almanac

147 - Ephemeris

143 - Set Ephemeris

150 - Switch Operating Modes

151 - Set Trickle Fower Parame
152 - Poll Mavigation Parameter
185 - Change Uart

777 - Send SiRF User Message

SiAF Prntncol Nt _l_l
i —

=
“
¥ Show tree control

Switch To NMEA Protocol - Message ID 129

¥ Update

Messages:
Message is sent every & seconds  Checksum
Faee w1 (135 ¥ Yes/No
¥ GLL e[ (1) ¥ YesiNo
Fash w12 ¥ Yesito
¥ GSY L | ¥ YesiNo
¥ RMC e [ (18] ¥ YesiNo
® YT e[l (18] ¥ Yesitla
Badss  [mmn 3]
——
=l
[-]

B2 Messages View

SIRF Pratocal Input
SiRF Protocel Output
1 NME& Protocol Input
[ i-orF i eiial Port
$PSRF10T - Navigation Iniilisatior
$PSRF102 - Set DGPS Port

¢ $PSAF103-Query / Rate Cantral

© - §PSAF104 - LLA Navigation Initisl
- $PSAF105 - Develapment Dats Or

| §777 - Send NMEA Liser Message

#l- NMEA Protocel Output

- Unknown Message

e} M

¥ Show tiee control

$PSRF100 - Set Serial Port

T E3

Protocol

Baudrate:

Data Bits:

Stop Bits

Paiiy

~Seial Port Propeti

SiRF hd
19200 d
) -

Message Block:

W Update

Figure 21: Switching from SiRF to NMEA (left) or from NMEA to SiRF Protocol (right)
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6.1.3 Using NMEA Protocol Input

The following commands are available when using the NMEA message set (Figure 22):

Those command are SiRF specific.
$PSRF100 — Set Serial Port
$PSRF101 — Navigation Initialization
$PSRF102 — Set DGPS Port
$PSRF103 — Query / Rate Control

$PSRF104 — LLA Navigation Initialization
$PSRF105 — Development Data On / Off

$?7? Send NMEA User Message

| Meszages View

[ SiRF Protocal Input
SiRF Protocal Dutput

Serial Port!
3 - Mavigation Initislization
- $PSRF102 - Set DGPS Port
- $PSRF102 - Query / Rate Control
$PSRF104 - LLA Mavigation Initiali
- $PSRF105 - Development Data Or
- $777 - Send NMEA User Message
[} NME&, Pratocol Qutput
Unknown Message

1 | ©

¥ Show tree caontral

$PSRF100 - Set Serial Port

Protocal:

Baudrate:

Data Bits:

Stop Bite:

Parity:

HE E3

i Serial Port Prapertie:

ISlHF 'I
I'ISEDU 'I
Ig vI
|1 vI

essage Block:

¥ Update

Figure 22: NMEA Protocol Input

For detailed description NMEA protocol consult our homepage http://www.u-blox.com/ Document

“OEM GPS Receiver Manuals: Protocol Specification Manual”.
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6.2 View Menu: Console View

Five different views are possible. The views look different if you use the SiRF-Protocol or the
NMEA-Protocol (Figure 23 and Figure 24):

e Packet Console (F5),

e Development Console (F6), only if SiRF Protocol is used
e Error Console (F7), only if SiRF Protocol is used

e Binary Console (F8)

e NMEA Console (F9), only if NMEA Protocol is used

The number of lines is limited to 2000. Under Win9x the number of characters is limited to
30000 additionally. If the console exceeds those numbers, the oldest items are removed.

et Console
40 SiRF, MsglD 5.
10:40:40 SiRF, MsglD 18, Size 10, ro emar
10:40:40  SiRF, MsglD 255, Size 104, no erar

E2/Development Console =10/x]
Starling computation of new visible st -
HTime: 01790957 Int: 030/063/023 ms: U503 ~ BF BF BF * BF 00 BF =00 BF BF ~ BF BF 00 1000000
HTime: 01790968 Int: 030/05:3/023 ms: U506 * BF BF BF * BF 00 BF =00 BF BF ~ BF BF 00 1000000

104041 SIAF. MsglD 4, Size 196, no enor 104034 #Time: 01790969 Int 030/085/023 ms? DBSS * BF BF BF * BF 00 BF =00 BF BF * EF EF 00 1000000
10,4041 SIAF MsglD 2 Size 43, no eror 10,4035  #Time: 1730570 Int. 030/083/023 ms: 080 * BF BF BF * BF 00 BF = OO BF BF * EF EF 00 1000000
104041 SiRF, MsglD 5 Size 17, no eror 10,4036 #Time: 01780871 Int 030/070/023 ms: 0B02 * BF BF BF * BF 00 BF = OO BF BF * EF BF 00 1000000
10,4041 SiAF. MsglD 18, Size 10. no enor 104057 FTine: 01790872 I G24/07S/023 v USDS < BF BF BF + B OB 00 B BF - BF BF 00 1000000
104041 SiAF. MsglD 255, Size 104. no erior 104038 SRAM: Backup POS 4286461 B45507 4663725, TOW. 237747, WK 1101 CLICE
10:40:42  SIAF. MsglD 4, Size 196, no enmar 10:40:38  HTime: 01730973 Int: 024/063/023 ms: 0603 * BF BF BF * BF 00 BF =00 BF BF EF EF 00 1000000
10:40:42  SiRF, MsglD 2, Size 43, no emor 10:40:39 HTime: 01730974 Int: 024/064/023 ms: 0605 = BF BF BF = BF 00 BF = 00 BF BF *BF BF 00 1000000
10:40:42  SiRF, MsglD 9, Size 17, o emor 3 3 - = “BF Bl
104042 SIAF, MsglD 18, Size 10, no enor 104041 #Time: 01730975 Int 024/071/023 ms? D512 * BF BF BF * BF 00 BF =00 BF BF * EF EF 00 1000000
10,4042 SiAF, MsgiD 255, Size 104, no erior :I 10,4042 #Time: 01730577 Int. 024/073/023 ms: 0504 * BF BF BF * BF 00 BF = 00 BF BF * BF BF 00 1000000 z‘
x| @] SRS
101 Cansole M= - B2 Binary Console (=1
10:30:46  MESSAL d parity from SV 25, subfiame 5 0010 B3 u] -
10:32:22  MESSAL patity from SV 03, subfiame 1 10:40:42 0000 A0 &2 00 02 12 01 00 13 BO B3 [alalalala/ala(a[as]
10:37:22 MESSAGE: Bad parity from SV 14, subhiame 1 10:40:42 0000 10 A2 OO 60 FF 23 54 65 6D 65 34 20 30 31 37 30 OO0 °O#Time: 0173

10:38:22 MESSAGE: Bad parly from V14, subfiame 1 0010 30 33 37 37 20 20 45 6E 74 34 20 30 32 34 2F 30 0977 Int: 02470

0020 37 33 2F 30 32 33 20 20 6D 73 34 20 30 36 30 34 73/023 ms: 0604
0030 20 24 20 42 46 20 42 46 20 42 46 20 2L 20 42 46  *+ EF BF EF * EF
0040 20 30 30 20 42 46 20 zA4 20 30 30 20 42 46 20 42 00 BF * 00 BF B
0050 46 20 24 20 42 46 20 42 46 20 30 30 20 31 30 30 F * BF BF 00 100

ﬂ 0060 30 30 30 30 14 EO BO B3 00000000 j
& X || & [ * |G|

B[ [

Figure 23: Console View, using SiRF-Protocol

F8Packet Console B S | [l B2 Dovelopment Console (o
NMEA, MxglD $GPVTG, Size 36, no emor =
10:46:28  NMEA, MsglD $GPGEGEA, Size 72, no eror
10:46:28 NMEA, MeglD $GPGLL, Size 49, no emor
10:46:28  NMEA, MeglD $GPGSA, Size 57, no enar
10:46:28  NMEA. MsglD $GPGSY. Size 70. no emor
10:46:28  NMEA, MsglD $GPGSY, Size 70, no emor
10:46:28  NMEA, MsglD $GPGSY, Size 31, no enar j LI

@ X & &% |

| Error Console 7= 3 | B2 Binary Console M [=1E3
- 0040 37 2& 37 37 0D 04 *700% »
10:46:28 0000 24 47 50 47 53 56 2C 33 2C 32 2C 30 38 2C 32 39 §GPGEV,3,2,09,290
0010 2¢ 32 38 2C 32 35 36 2C 33 36 2C 32 35 2C 32 36 ,28,256,36,25,26
00z0  zC 33 30 33 2C 33 35 2C 31 34 2C 32 34 2C 32 33 ,309,35,14,24,23
0030 31 2C 33 35 2C 30 39 2C 31 35 2C 31 34 36 2C 33 1,35,09,15,146,3

0040 36 24 37 35 OD OL *7500%
10:46:28 0000 24 47 50 47 53 56 2C 33 2C 33 2C 30 39 2C 30 34 §GPGSV,3,5,09,04
Jid | 0010 2C 31 34 2C 30 33 35 2C 33 33 2h 34 37 0D OL 14,035,33+47006 EI

& [ |5 & [ |@]

H= E

$GPESY.3.2.00.23,28.256.36.25.26.309,35.14.24 231,34 09.15.146 3674
10:46:27  §GPGSV,3.3,08,04,14,035 3347

10:46:27  $GPRMC,104627 8023.4,4717.1125,H,00833.9145 £,0.02,110,12,140201, 408
10:46:27  $GPYTG.11012,7,M.0.02,M,0.0K61

10:46:28  $GPGGA, 104628503 4717 1126.N 00833 3145 F 1,090 8536 1 M,..,00000D
10:46:28  $GPGLL.4717.1126 N 00833 9145 F 104628 HEGA 37

10:46:28  $GPGSAA 3,05,25,09.04,.24,14,30,29.06,,.1.6)0.91.349C

104528 $EPGSV.31.09 3081 350 36,06 56,213 41,05 56.083.41 24 33,071 3777

10:46:28  $GPGSY,3.2,08,23,28 256, 36,25,26,309,35,14,24,231,35,09,15,146 3675

10:46:28  $GPGSY.3,3,00,04,14,035,3347 j

SRS

Figure 24: Console View using NMEA Protocol
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You can lock the view, erase the information or filter the expression (See Appendix D
Regular Expression Evaluation). In the next example only Message 9 or Message 4 are
displayed (right picture).

B2 Packet Console Hi=] E3 B2 Packet Console =] E3
12:44:26  SiRF, MeglD 9, Size 17, no enor ‘I 1312315 SiRF, MaglD 9, Size 17, no ermor ‘I
124426 SiRF, MealD 18, Size 10, no ermrar 131316 SiRF, MealD 4, Size 196, no emar
12:44:26  SiRF. MeglD 255, Size 104, no err 131316 SiRF. MeglD 9, Size 17, no ermor
124427 SiRF, M=ealD 4, Size 196, no emar 131317 SiRF, MealD 4, Size 196, no emar
12:44:27  SiRF, MzglD 2, Size 49, no enar 1312317 SiRF, MeglD 9, Size 17, no ermor
12:44:27  SiIRF, M=alD 9, Size 17, no ermor 131318 SiRF, MealD 4, Size 196, no emar
12:44:27  SiIRF. MeglD 18, Size 10, no emar 131318 SiRF. M=aalD 9. Size 17, no ermor
12:44:27  SiRF, MeglD 258, Size 104, no err 131319 SiRF, MealD 4, Size 196, no emar
12:44:28 5iRF, MzalD 4, Size 196, nao ermor 1231219 SiAF, MealD 3. Size 17, noemor
12:44:28 SiRF, M=alD 2, Size 49, no ermor 131320 SiRF, MealD 4, Size 196, no emar
12:44:28  SiRF, M=alD 9, Size 17, no emor 131320 SiRF, MeglD 9, Size 17, no emrar
124428 SiRF, MealD 18, Size 10, no emar 131321 SiRF, MealD 4, Size 196, no emar
12:44:28 5iRF, MzalD 255, Size 104, na Errj 131321 SiRF. M=alD 9, Size 17, no ermar j
& | X |G 8| % ||[MsgID iMsalD 4]
Element Name Description
3 Lock Lock or Update the current displayed messages
pe Erase All Erase all displayed messages
Filter on/off Enable or disable the Regular expression filter
|[MSEI|D SMsalD 4] | Regular Enter the Regular Expression here.
expression filter | see Appendix D Regular Expression Evaluation

Table 3: Description of the buttons and the display in Console View

With the Command Database Empty in the File Menu or with the Button & , all stored
values are deleted.
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6.3 View Menu: Statistic View (F10)

All available GPS values (transmitted from the GPS receiver or calculated by p-Center) are
displayed. The following relations are displayed:

e Current value

e Minimum value

e Maximum Value

e Average Value

e Standard Deviation

Empty field: data is not available

Grey color: the value was not set for the current epoch

B2 Statistic View

Title Count Current u Mairnunn Awerage Deviation Unit | Description -
utc 23197 | 02/14/2001 1353:59.309 0241 07:27:24 634 02/14/2001 13:53:59.309 time date | Time UTC

GPS time 297 77.309252.303 77206057534 77.309252.303 wrcckow | Time GPS I
Lat 2397 47 47.285178 47.265283 47.285226 0.000023 " | Pasition LTP Latitude

Lan 23197 285 8665202 8.565323 8665253 0.000021 * | Position LTP Longitude:

Alt [HAE) 2na7 50070 530,00 5E1.40 47.01 13.09 m | Position LTP Alitude [above ellipsoid)

Alt (MSL] 23197 50253 481.83 53323 438.83 1309 m | Pasition LTP Altitude [above mean ses level]

= 297 428610252 420609676 4286105.08 420610108 1.55 m | Position ECEF X

Y 2397 645556.00 £45548.79 64555858 £45553.30 1.52 m | Position ECEF Y

z 23197 £346918.90 E34E518.89 £346918.93 E346918.91 1.30 m | Position ECEFZ

Wi o mds | Velocity ECEF

ad 1] mdz | Velocity ECEF Y

vz a mss | Velocity ECEFZ

VN 297 0.05 0.06 0.06 0.0 0.m m/s | Yelocity LTP North

VE 297 0.05 -0.07 0.08 0.01 0.01 m/s | Welocity LTP East

VD 1] mss | Welacity LTP Down

Speed 1] m's | Speed

Saols 23197 007 0.00 0.08 002 0.0 m/s | Speed over Ground

ColG 2397 12401 180.04 180.00 4010 77.53 " | Course over Ground

HDOP 2397 [uk:] 08 23 1.1 0.2 DOP Harizontal

VDOP 23197 13 1.1 a2 17 0.4 DOP Vertical

GDOP 1} DOF Geometric

TDOP 0 DOP Time

FOOP 23197 15 14 ek 20 0.4 DOP Pasition =l

Figure 25: Statistic View

With the Command Database

values are deleted.

GPS-SW-01002

Empty in the File Menu or with the Button

E, all stored
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6.4 View Menu: Table View (F11) and Recent Table View

All values from the database can be displayed in a tabular form (Figure 26).

ITable - [Index # UTC / Lat 7 Lon 7 Alt (HAE) / PDOP / Used 5Vs]

Index utc Lat Laon Al [HAE]|  FDOP Used 5V | =
24613 0214/2001 1417:55.230 | 47285215 0.565206 545,66 16 3610722232528
24614 02/14/2001 14:17:56.230 | 47285209 0565204 546.34 16 3610722232528
24615 0214/2001 1417:57.230 | 47285209 0565204 546.34 16 3610722232528
24676 021442001 14:17:58.230 | 47 285209 2665204 54634 16 3610722232528
24617 021442001 14:17:59.230 | 47 285209 2666204 54634 16 3E1017.222326528
24678 021442001 14:18:00.230 | 47 285209 2666204 54634 16 3E1017.222326528
24678 021442001 14:18:01.230 | 47 285209 2666204 54634 16 3E1017.222326528
24620 021442001 14:18:02.230 | 47 285215 2665256 5458.EE 16 3E1017.222326528
24621 021442001 14:18:03.230 | 47 285215 2565256 545.EE 16 3E1017.222326528
24622 021442001 14:18:04.230 | 47 285209 2666204 54634 16 3E1017.222326528
24623 021442001 14:18:05.230 | 47 285209 2666204 54634 16 3E1017.222326528
24624 021442001 14:18:06.230 | 47 285209 2666204 54634 16 3E1017.222326528
24625 021442001 14:18:07.230 | 47 285209 2666254 54634 16 3E1017.222326528
B+ = [sedsvs =]

Figure 26: Table View

To add a new column, first select the desired value (Figure 27) and click the + Button. To
remove a displayed value, click the — Button. To see the Table header click the B! Button.

B/ Table - [Index 7 UTC / Lat # Lon / Alt (HAE) 7 PDOP / Used 5¥s]
Index uTc Lat Lon Al [HAE] FDOP Usged SVe| =
Unit time date i i m b
Count 97 397 397 297 387 397
Cument 03/20/2000 15:04:36.760 47 285143 8.565310 £08.90 16 311.1418.21.22.23.28.29.91
Minimum 03/20/2001 14:58:00.780 47 286030 8565253 16
Maximum 03/20/2001 15:04:36.760 47285183 8.565402 16
Average 47.285141 8.565318 16
Deviation 0.000013 0.000035 0.0
1 03/20/2007 14:58:00.780  47.285148 8.565304 1.6 311.14.18,21,22,23,28,29,31
2 03/20/2001 14:56:01.780 47285148 8.565304 16 311.14.18.21,22.23.28.29.91
3 03/20/2001 14:56:02.780 47285149 8.565291 16 311.14.18.21,22.23.28.29.91
4 03/20/2001 14:58:03780 47286149 8.565291 16 311.1418.21,22.23.28.29.31
5 03/20/2001 14:56:04.760 47 285156 8.565280 16 311.14.18.21,22.23.28.29.31
[} 03/20/2007 14:58:05.780  47.285156 8.565280 1.6 311.14.18,21,22,23,28.29.31
7 03/20/2007 14:58:06.780  47.285162 8.565280 61371 6 311,14,18,21,22,23,28,23.31 ;I
3+ — [veMede =
= |5¥ZMode -
5V2 Used
SV2E|
SW2 Az
SWZ2 C/ND
Sv2Ch J
3V3Hode Grey color: the value was not set for the current epoch
SVIEI
S Empty field: data is not available
SW3Ch
544 Mode
5V4 Used
SV4El
SV4 Az
SW4 CAND
SW4Ch
SW5 Mode
S5 Used
SVEEI
SVE Az
5VE C/AND >

Figure 27: Selecting a new value

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

able Wiew F11 |

I

1 Index / TDOF / Tracked S''s
2Index / TDOP / S%2 Ch

2 Index A VDOP

4 |ndex /WD

5 Index / SW1B El

B lndex / Col

Flndex /UTC

8 Index / 5432 C/NO

Figure 28: Recently used tables

With the Command Database Empty in the File Menu or with the Button E, all stored
values are deleted.

GPS-SW-01002 Page 33



u-Center User’s Manual u-blox ag

6.5 View Menu: Map View and Recent Map View

6.5.1 Introduction

Before you can use a map and display position (Figure 29) and route, you need to calibrate
the map (see Appendix C Map Calibration).

IMap - [office.png . 1024x509 , 8 bits/pixel . Image: 509 KB . File: 28 KB]

Wepeblox 8G, Zurch eistasie €8, C=-3820 Thahwil, Switzetlatd  Fnpufemwevud soaem

1] I
It & & & fom =g @bl W

Figure 29: Displaying a position
6.5.2 Using Map View

You can access the view specific commands in two different ways:

e Using the command in the Tool Bar [Ee & o =l ol k| - |

e Holding the mouse arrow inside the map window and pressing the right mouse button
will. This will open a context menu:

Zoom Factor Adjust Colors

b & & K =@ bt oS- B W

Curzor |
* Move
Zaoom In
Zoom Dut
Fit Map
Markers
Follow
e T
Dot Cannect > Open Map... |
Bold Dop Statistics Recent Maps » |
Save Map Wiew...
Cross
Bold Crozs LCopy

GPS-SW-01002 Page 34



u-Center User’s Manual

u-blox ag

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

A specific zoom level can be selected by opening the drop down
menu

. Drawing Mode The size and form of the displayed position can be changed in
the menu Points, the connection line between the points can be
selected in the menu Connect.. If you want to see some statically
values (average, minimum, maximum, standard deviation) directly
in the map, select the Menu Statistic

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

X Follow Center the map on the current GPS position

» Markers Add or remove the defined markers (see Appendix B: Map

o Calibration to define a marker)

= . Open Map and | Load a new Map and display the last 8 used map and one of
Recent Maps them can be selected

=] 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

Copy

The screen to the clipboard

Table 4: Description of the buttons and displays in Map View

With the Command Database Empty in the File Menu or with the Button &l recent
displayed positions and routes are deleted.

To understand the meaning of the colors used in Map View, see section 2.1 Color coding

scheme.

GPS-SW-01002
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6.5.3 How to display the value from a stored file

e Select in the File Menu (see File Menu and Standard Tool Bar) the menu Open or Recent
Files the file you want display (e.g. my_way.ubx). The file format must correspond to the
used protocol (NMEA or SiRF).

e In the Player Menu or player Tool Bar [2m &y wik ——F————— % celect the
menu Play or click the button * ~. Deactivate in the Player Menu Pause or click the
button

e Now, the stored positions are displayed (Figure 30).

|Map - [office_png . 1024x509 . 8 bits/pixel . Image: 509 KB . File: 28 KB]

W blox A, Zurcherstrasse 58, CH-8800 Thahv | Switzedand  hitlp e, o-blox.cam

[»[

|
5 - N T | R = = = s

Figure 30: displaying the content of a file
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6.6 View Menu: Chart View and Recent Chart Views

Chart View allows the user to view GPS-Data records in different ways and format and print
the entire chart if desired. From this screen, users can view the following elements:

For (Index = 0 to MAX)
» X =Index and Y = Value (Index), see Figure 31
» X =Value (Index) and Y = Index, see Figure 32
» X =Value (Index) and Y = Value (Index), see Figure 33

4
L R I

Figure 31: Altitude as a function of Index (X = Index, Y = Alt)

B2 Chart - [Index 7 Alt (HAE]] ——

v @& &g - T 4 vi[ree 2| e | [

Figure 32: Index as a function of Altitude (X = Altitude, Y = Index)

B3/ Chart - [Lat / Lon]

&R &[T ¢ = e ]

Figure 33: Latitude as a function of Longitude (X =Longitude, Y = Latitude)
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Element Name Description

T Cursor The cursor position is shown in the lower left edge of the p-
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)

y!

Index or Y Value

Switch between the Index and the Y Value

ILat j Y Value Select the Y Value to be displayed

IE Fit X Fit the X Range

e Follow X Follow the most current X-Value (the most current X-Value is
always in the middle of the chart)

I? Index or X Value | Switch between the Index and the X Value

ILDn j X Value Select the X Value to be displayed

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

To understand the meaning of the color used in Chart View see section 2.1 Color coding

scheme.

GPS-SW-01002
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6.7 View Menu: Histogram View and Recent Histogram Views

Histogram Views allow the user to view GPS-Data and probability distributions (Figure 34) and
print the entire histogram if desired. The number of bins (storage container) is user-defined.

Histogram - [Alt [HAE) with 64 bins]

o & S0 & - Lo T e |arHAE) M I L2

Figure 34: Altitude Histogram View

Element Name Description
» Cursor The cursor position is shown in the lower left edge of the p-
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
Zoom Out 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
L Probability Display the probability Histogram (Figure 35)
I Fit Probability Fit the Probability Range
G Fit X Fit the X Range

GPS-SW-01002
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Element Name Description
|.-'1‘-.It (HAE] - Y Value Select the Y Value to be displayed
T Bins The number of Bins

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

' Histagram - [All (HAE) with 64 bins]

[@0{0&@ vLﬂIHA\t[HAE] b B S

Figure 35: Probability Chart

The number of displayed epochs is limited to 1800. To overcome this value consult Appendix
B Database Limitation.
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6.8 View Menu: Deviation Map (F12)

The Deviation Map shows Longitude and Latitude relative to a defined reference position.
Standard Deviation (X-Axes is West/East and Y-Axes is South/North direction) is displayed by a
purple ellipse. To understand the meaning of the used color in this Map see 2.1 Color coding
scheme.

?__.'Devialion Map |- (O] x|

Fit: Fit the scale

. Deviation Map Properties
—Properties:
Reference Position
+ Average Paoint -
Cancel

" Current Paint
" Fix Paint

L atitude: ['1

Longitude: ’7 [

Load

Wisible Area

Max. Deviation: 5 [m]

In the Deviation Map Properties, the Reference Position can be set to any of the following
three settings:

e The map center is the average of all previously measured positions

e The map center is the currently measured position
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e The map center is set to a fix latitude and longitude
The outer circle radius of the Deviation Map can be chosen in the Visible Area Field.

The number of displayed epochs is limited to 1800. To overcome this value, consult
Appendix B Database Limitation.

6.9 View Menu: Sky View

The polar plot graphically displays the position of satellites in the sky (Figure 36), identifies
satellites by number, indicates which satellites are being used in the receiver calculation (see
2.1 Color coding scheme), and displays relative satellite signal strength. There are 9 concentric
circles (10 degrees steps) representing elevations above the horizon. The outermost circle
represents O degrees above the horizon. The smallest circle represents 80 degrees above the
horizon. The center of the circle represents 90 degrees above the horizon. The line at the top
of the circle indicates north with west pointing to the left.

Sky View

@0 & O w7

Figure 36: Sky View

Element Name Description

Linear Selects a linear projection of the Sky View

Sinus Selects a sinusoidal Projection of the Sky View

] CNO Display the Carrier to Noise Ratio in dBHz, visualizing the antenna

gain and horizon obstruction

Color Meaning
Green | + 55dBHz: High level
Cyan +40dBHz
+25 Blue +25dBHz: Low Level
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Element Name Description

(o Orbits Display the satellites orbits

li| SVs Display the Satellite Vehicle with the appropriate PRN
IE| Coord Display the value of the Sky coordinates on the polar plot
o Elevation Display on the Map the value of the Elevation

Table 7: Description of the buttons in Sky View

6.10 View Menu: Docking Windows

The Docking Windows provide real-time graphic displays of selected current values. These are
the most commonly used windows for p-Center users. To open these windows, select
Docking Windows from the View menu, or simply click on the icons on the View tool bar.

Satellite Pozition
Satellite Level

World Pazition

Altitude keter
Compasz
Speed Meter

Watch
arc
— &

Seven different panes can be displayed: satellite and signal strength information, position on
a world map and 4 analog dials.

The analog dials and digital displays provide information on the following:

e Speed Meter (horizontal speed)

e Compass (course) over ground

e Altitude Meter

e Time (UTC)

The windows can be resized, closed or moved anywhere on the screen.

To understand the meaning of the used color in the Docking Windows: Satellite Position,
Satellite Level and World Position, see Section 2.1 Color coding scheme.
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Satellite Position

Displays the position
of satellites in the
sky

Satellite Level

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

World Position

Displays the current
Position on a world
map

lx lx .x .x

Figure 37: The seven docked Windows

6.11View Menu: Toolbars

The toolbars can be switched on or off on the main screen

Standard T oolbar
Wiews Toolbar
Feceiver Toolbar
Player Toolbar

GPS-SW-01002

Compass

Displays the current
course over ground

Speed Meter

Displays the current
speed

Altitude Meter

Displays the current
altitude

Watch

Displays the date
and the current
UTC-Time
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7 RECEIVER MENU AND RECEIVER TOOLBAR

File Edit “iew EsEe=t=8 Flayer ‘Window Help

Receiver Toolbar

|-

Eiver

150

Part L Disconnect

Baudrate I ~ COM 1
ar— Lo cowe
N « COM 5

g COM B
COM 7
COM 8

Synchronize

2400 [T
4500
JE00

* 19200
25400

In order to communicate with a GPS receiver, p-Center must have the correct
Communications Port settings. p-Center tries to automatically set these settings for you by
clicking Synchronize. 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, then another program in the
computer is using it.

The SiRF binary protocol uses 19200 Baud as its standard. The NMEA-0183 standard uses a
nominal speed of 4800 Baud.

In section 1.4.1 Auto Synchronize COM-Port and baudrate and section 1.4.2 Manual
setting of COM-Port and baudrate the use of those settings are explained.
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8 PLAYER MENU AND PLAYER TOOLBAR

File Edt View Receiver [[EEnag Window Help

Player Toolbar

jam (oD -» K ] H
Eject Chil+E —
v Stop Ctrl+H ]
Pauze Chl+P
Eeord [t Y
Step Ctrl+5 I» Slow
Play Chi+G B feeeeerrrrmme Mormal u
Scan Ctl+F 22 Fast
[5mte B Ly
GotoEnd ne Goto Position 1

The primary function of the Player is to display previously recorded GPS data from a file. To
record a log file read section 4 File Menu and Standard Tool Bar the explanations to

Open...

Using the player controls, you can step through, or play in sequence, all the message that are
read 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, just as the live GPS data is
displayed when the p-Center is using a standard message set. The current file that is being
displayed is shown in the box “File in use”.

The functions of the player buttons and sliders are as follows:

Element Name Description
e Eject Close the active log file (same as in the File Menu
[ | Stop Stops to display or to record a file
Pause Pauses the display or recording to a log file
& Record Start to record to new log file (see section 4 File Menu and
Standard Tool Bar the explanation to New....)

GPS-SW-01002
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Element Name Description
[ 3 Step The next message is read
- Play Starts to display a log file. You can select the speed (slow, normal
or fast) of the action. After each message the display is updated
if needed
1% Scan Reads the entire log file into the database and updates the
display at the end of the scan period
TS Go to Begin Set the read path to the begin of the log file
=5 Go to End Go to the end of the log file
| 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 8: Description of the buttons and the slider in the Player Toolbar

GPS-SW-01002

Page 47



u-Center User’s Manual u-blox ag

9 WINDOW MENU

File Edit “iew Receiwer Flayer [N Help

Window

| LCascade
. Tile Harizomtally
Tile Yertically

Cloze Al

Arrange lcons

v 1 Statiztic iew

Standard Windows-Program behavior.
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10 HELP MENU

File Edit “ew Receiwver Flaver “Window sl

LContents

About p-Center....

Standard Windows-Program behavior.
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Appendix A RELATED DOCUMENTS

»  GPS-MS1E/GPS-PSTE Protocol Specification
= GPSMS1E Datasheet
= GPS-MS1E/GPS-PS1E Trickle Power Mode

All these documents are available on our homepage (http://www.u-blox.com).

Appendix B DATABASE LIMITATION

Whenever when values are displayed or analyzed, there is a limitation in the number of
values. 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.

If you would like to increase the analyzing time above 1800 epochs or 30 minutes, you can
choose that when you start the program. In the Windows Start Menu, go to Run... and start
u-Center directly in the Run-Window. You have to add the following argument to the
command line: -history nnnn where nnnn is the number of epochs. For a total of 3600
epochs (or 1h if you update rate is 1Hz) the Window should be similar to the following
screen:

R x|

Type the name of a program, folder, document, or
Internet resource, and Windows will open it Far you.

open: | c:\programiu-center -history 3600 j

oK I Cancel | Browse... |

If you use a high value of epochs, the display in real-time can not be guaranteed, especially
when many complex windows are opened.

For long-term observations, we recommend to record a log file before analysis.
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Appendix C MAP CALIBRATION

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

png Portable Network Graphics,
bmp Windows Bitmap

dib Device Independent Bitmap
jp9/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. p-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 p-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.

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).
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Pixel WGS84 Coordinate
Reference Point # X Y | Latitude | Longitude
Upper Left Corner 1 0 0| -180.0 90.0
Lower Right Corner | 2 | 1764 | 1045 180.0 -90.0
Upper Right Corner 311764 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 Latitude 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:

“# =, <x>, <y>[, <text>]" or "# = ¢, <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 Latitude 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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; INFO
g Files world.mcf
; Source: (sample data set)

; REFERENCE

; 3 Points must be defined to calibrate a Map
; Parameters:

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

8 lat,lon = world coordinates

; Syntax:

8 # = <x>, <y>, <lon>, <lat>

[REFERENCE]
1= 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:

2 num = number of markers that follow

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

2 type = c for world or i image coordinates
2 X, Y = image coordinates

8 lat,lon = world coordinates

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

; Count = <num>

8 # = <type>, <x|lon>, <yl|lat>[, <text>]
[MARKER]

Count = 1

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

Map Calibration File: world.mcf
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Appendix D 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.

Character | Description

N 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.
N It is used to 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.

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.

N 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.

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

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

14:
14:
14:
14:
14:
14:
14:
14:
14:
14:
14:
14:
14:
14:

00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:

03
03
03
03
03
03
03
04
04
04
04
04
04
04

$GPGGA,140003.242,4717.1126,N,00833.7862,E,1,06,1.3,543.0,M,,,,0000%09
$GPGLL,4717.1126,N,00833.7862,E,140003.242,A*34
$GPGSA,A,3,06,17,25,22,30,10,,,,,,,2.9,1.3,2.6%*3A
$GPGSV,2,1,07,06,58,062,44,17,52,161,44,25,45,239,44,22,35,301,44*7F
$GPGSV, 2,2,07,30,31,123,44,10,17,059,39,01, 05,316, *4E
$SGPRMC,140003.242,A,4717.1126,N,00833.7862,E,0.03,80.59,010201,,*36
$GPVTG,80.59,T,,M,0.03,N,0.1,K*56
$GPGGA,140004.242,4717.1126,N,00833.7862,E,1,06,1.3,542.0,M,,,,0000%0F
$GPGLL,4717.1126,N,00833.7862,E,140004.242,A*33
$GPGSA,A,3,06,17,25,22,30,10,,,,,,,2.9,1.3,2.6%*3A
$GPGSV,2,1,07,06,58,062,45,17,52,161,44,25,45,239,44,22,35,301,44*7E
$GPGSV, 2,2,07,30,31,123,44,10,17,059,39,01, 05,316, *4E
SGPRMC,140004.242,A,4717.1126,N,00833.7862,E,0.02,152.96,010201,,*0D
$GPVTG,152.96,T,,M,0.02,N,0.0,K*6B

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

Example 1:

If we want to search for all valid RMC and any GGA Messages

"GP (GGA|RMC, .*,A, )"

14:
14:
14:
14:

00:
00:
00:
00:

03
03
04
04

$SGPGGA,140003.242,4717.1126,N,00833.7862,E,1,06,1.3,543.0,M,,,,0000*09
SGPRMC,140003.242,A,4717.1126,N,00833.7862,E,0.03,80.59,010201,,*36
SGPGGA,140004.242, 4717 L1 2E N, 00833 . TEIE2 18, 1L, 06, 1. . 3, 542, 0,1, ; ; , OO0 O
SGPRMC,140004.242,A,4717.1126,N,00833.7862,E,0.02,152.96,010201,,*0D

Example 2:

If we want to search for all GSV messages but only with the message index 2 to

3.

“Gsv, .*, [2-3]1,"

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: [f we want to search for all messages starting with $GP and have a G in the
message identifier but not at the first position
"A\SGP.+G.*,"
14:00:03 $GPGGA, 140003.242,4717.1126,N,00833.7862,E,1,06,1.3,543.0,M,,,,0000%09
14:00:03 SGPVTG,80.59,T,,M,0.03,N,0.1,K*56
14:00:04 SGPGGA,140004.242,4717.1126,N,00833.7862,F,1,06,1.3,542.0,M,,,,0000*0F
14:00:04 SGPVTG,152.96,T,,M,0.02,N,0.0,K*6B
Example 4: [f we want to search for all messages having a checksum of which the higher
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ll\*3.$ll

14:
14:
14:
14:
14:

00:
00:
00:
00:
00:

03
03
03
04
04

$GPGLL,4717.1126,N,00833.7862,E,140003.242,A*34
$GPGSA,A,3,06,17,25,22,30,10,,,,,,,2.9,1.3,2.6*3A
$GPRMC,140003.242,A,4717.1126,N,00833.7862,E,0.03,80.59,010201,,*36
$GPGLL,4717.1126,N,00833.7862,E,140004.242,A*33
$GPGSA,A,3,06,17,25,22,30,10,,,,,,,2.9,1.3,2.6*3A
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Appendix E CONTACT

For further information contact:

Technical Support

p-blox ag
Zurcherstrasse 68
CH-8800 Thalwil, Switzerland

Phone: +41(1) 722 74 74
FAX:  +41(1)722 74 47
E-mail: support@u-blox.com
http://www.u-blox.com

GPS-SW-01002

Headquarter

p-blox ag
Zurcherstrasse 68
CH-8800 Thalwil, Switzerland

Phone: +41 (1) 722 74 44
FAX:  +41(1) 722 74 47
E-mail: sales@u-blox.com
http:.//Awww.u-blox.com

German Sales Office

p-blox Deutschland GmbH
Berliner Ring 89
D-64625 Bensheim, Germany

Phone: +49 (6251) 17566-0
FAX:  +49(6251) 17566-11
E-mail: wuestner@u-blox.com
http:.//www.u-blox.com
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