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ABBREVIATIONS

Acronym Description

ASCII American Standard Code for Information Interchange (ASCII) is a character set and a
character encoding based on the Roman alphabet as used in modern English. ASCII
codes represent text in computers, in other communications equipment, and in control
devices that work with text. Most recent character encoding has an ASClI-like base.

Baud In telecommunications and electronics, baud is a measure of the "signaling rate" which
is the number of changes to the transmission media per second in a modulated signal.
For example: 250 baud means that 250 signals are transmitted in one second. If each
signal carries 4 bits of information then in each second 1000 bits are transmitted. This
is abbreviated as 1000 bit/s.

COM An interface on a computer system with which information is transferred in or out one
bit at a time. Throughout most of the history of personal computers, this was
accomplished using the RS-232 standard over simple cables connecting the computer
to a device such as a terminal, modem or GPS receiver.

DLL Dynamically Linkable Library. Used in Windows operating systems for shared /
common / separated code to be loaded and linked to the main program at the run time.

EGNOS The European Geostationary Navigation Overlay Service (EGNOS) is a satellite
navigation system under development by the European Space Agency, the European
Commission and EUROCONTROL.

GPS Global Positioning System (the US military refers to it as NAVSTAR GPS) is a satellite
navigation system used for determining precise location and providing a highly
accurate time reference almost anywhere on Earth or in Earth orbit. It uses an
intermediate circular orbit (ICO) satellite constellation of at least 24 satellites.

GPS Receiver Electronic equipment that passively receives GPS signal for processing. A receiver
may be hand-held or permanently mounted on a vehicle.

GUI Graphical User Interface

NMEA A combined electrical and data specification for communication between marine
electronics and also, more generally, GPS receivers. The protocol is a means by which
marine instruments and also most GPS receivers can communicate with each other. It
has been defined and is controlled by the US based National Marine Electronics
Association.

PC Personal Computer
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Plug-In Plug-in is a computer program that can, or must, interact with another program to
provide a certain, usually very specific, function. In Orion Analyzer it means DLL file,
where part of Orion Analyzer functionality has been implemented.

PRN Pseudo Random Noise

RS-232 A standard for serial binary data interconnection between a DTE (Data Terminal
Equipment) and a DCE (Data Communication Equipment). It is commonly used in
computer serial ports. A similar ITU-T standard is V.24.

SBAS Satellite Based Augmentation System

UBP u-Nav Microelectronics Binary Protocol

Atheros Orion Standard GPS receiver which produces NMEA and UBP data

Receiver

WAAS The Wide Area Augmentation System (WAAS) is an extremely accurate navigation
system developed for civil aviation by the Federal Aviation Administration in conjunction
with the United States Department of Transportation.

XML The Extensible Markup Language (XML) is a W3C-recommended general-purpose

markup language for creating special-purpose markup languages, capable of
describing many different kinds of data. Its primary purpose is to facilitate the sharing of
data across different systems, particularly systems connected via the Internet.
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1 Orion Analyzer 3.0 Overview

Orion Analyzer is a Windows® application that is used to connect a GPS receiver via RS-232
connection to a PC for visualizing and analyzing the received data.

Orion Analyzer supports unrestricted amount of GPS receivers simultaneously. GPS receiver can
be a third-party manufactured receiver or Atheros GPS receiver (Atheros Orion receiver).
Atheros Orion receiver produces NMEA messages [3] and UBP [2] messages. NMEA protocol
contains only navigation data, whereas UBP message format features more detailed information
useful in analyzing GPS navigation results. Orion Analyzer can be configured for both of these
protocols from all receivers.

One of the exciting Orion Analyzer features is that all the received messages can be recorded to log
files for later play back operation and analyzing.

As Orion Analyzer environment, the following is recommended:

e Computer with a 600 MHz or faster processor192 MB of RAM or more
e 50 Mb of available hard-disk space
e 1024x768 or higher-resolution display with minimum 256 colors
e Keyboard and Microsoft Mouse or compatible pointing device
Orion Analyzer can be installed on the following operating systems:
e Microsoft® Windows® 2000 with Service Pack 4
e  Microsoft® Windows® XP with Service Pack 2

The program consists of several binary files (one main EXE and several plug-in DLL files for
extensible functions). When the program is executed, it checks all plug-in DLL files (later called
views) and loads compatible ones. Those plug-in files implement different functions that are used
for receiving or analyzing the data in human readable form.

1.1 Features

The main Orion Analyzer features are:

e Unlimited amount of GPS receivers that Orion Analyzer can work on
simultaneously

e Lots of different Plug-Ins for visualizing data
® Recording and playing back data operations with different formats

e Managing and controlling GPS and Atheros Orion receivers through NMEA and
UBP commands
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e Uploading new Orion binary to the Atheros Orion receiver

e Ability to create, load and work with different work settings

1.2 Software and Hardware Environment

Note: Before starting to use Orion Analyzer with the GPS receiver, please read the user manual of
the receiver, how to set it up and connect it to the host running the Orion Analyzer application.
Orion Analyzer application is compatible with Microsoft Windows® 2000 operation system and
Microsoft Windows® XP.

The PC should have two serial ports (or at least one) for interaction with the receiver:

e By default COM port 1 is used for NMEA protocol (baud rate 4800)
e By default COM port 2 is used for UBP protocol (baud rate 115200)

1.3 Installing the Software

Orion User Manual document [1] has the installing instructions for getting the tool into your
computer. The Orion binary file can be uploaded to the Atheros Orion receiver as soon as the tool
has been set up correctly.

1.4 Uninstalling the Software

Orion User Manual document [1] contains instruction for uninstalling the package.

Atheros Communications, Inc. Page 7
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2 Orion Analyzer Architecture overview

The basic module division consists of the main program (Orion Analyzer executable file) and Plug-
In libraries (DLL files). Plug-In libraries are located in Plug-Ins subdirectory. During the start-up
time Orion Analyzer searches for Plug-Ins and automatically loads them.

Plug-In library consists of two major entities: the Receiver Plug-In and the Viewer Plug-In
(Viewer). They may have several instances and several different types of entities. For example the
“Serial Communication Port” Plug-In implements functionality for reading and writing data from
the serial port. The data is interpreted according to correct protocol form and ready messages are
sent ahead to the Viewer Plug-Ins. Each Viewer Plug-In receives messages and visualizes them.

Viewer Plug-In (1) Receiver Plug-In .
(Serial Communication Port)
Viewer Plug-In (2)
. Receiver Plug-In
VST HIVEAIn (8) (File reading device / Log player) <

GUI

Orion Analyzer (core)

Figure 2-1. Orion Analyzer Architecture Overview

2.1 Protocols

Orion Analyzer supports both NMEA [3] and the Atheros proprietary protocol [2].

UBP message format contains more detailed information about Atheros Orion Receiver and GPS
navigation and it is very useful for observing and analyzing the data.

When Atheros Orion Receiver is used as standard GPS receiver and navigation behavior is
investigated, Atheros recommends using UBP protocol instead of NMEA protocol. UBP includes
everything available with NMEA plus additional proprietary information unique to the Atheros
Orion receiver. The examples below focus on UBP, but most of them are applicable to NMEA as
well.
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2.2 Receiver Plug-In Logic

The new Receiver Plug-In instance is created when the user opens a new connection. There are two
different connection types available:

e Serial Communication Port

¢ File reading device / Log player
Receiver Plug-In supports two types of protocol:

e NMEA protocol

e UBP protocol

Orion Analyzer core creates new output console window (for more details see chapter 4.2) for each
instance of the Receiver Plug-In. The receiver sends all received messages to the core of Orion
Analyzer at run time. The core forwards the messages to the suitable Viewer Plug-In instances and
to the console.

Each instance of Viewer Plug-In receives the messages; some keep the messages as a history
queue, some may discard the message immediately after having read its content.

The Receiver Plug-In works until the user disconnects it. All allocated resources including the
created connection instance are freed, and the registered Viewer Plug-Ins are notified about the
disconnection.

Viewer Plug-In

(Message Scroll) Receiver Plug-In

(Serial Communication Port)

Instance of UBP Instance of NMEA

Instance of UBP

UBP méssages
Instance of NMEA
GUI
(The receiver console)
Orion Analyzer (core)
NMEA messages
—UBP messages Message Loop NMEA messages

Figure 2-2. Receiver Plug-In Logic

2.3 Viewer Plug-in Logic

The Viewer Plug-In instance is created when the user wants to open a new view to see and analyze
the received data.
The Viewer Plug-In understands two different types of messages:

e NMEA messages
e UBP messages
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Basically, the Viewer Plug-In instance just waits for incoming messages. When a message appears
from the Receiver Plug-In instance, it is forwarded to the Viewer Plug-In instance. The Viewer
Plug-In functionality calculates the needed steps and renders the results to the window for user
viewing.

The Viewer Plug-In works by receiving messages and drawing data to the screen until the user
closes it. On the close all allocated resources are freed and the message receiving connections to the
Receiver Plug-In instance are disconnected.

Viewer Plug-In Receiver Plug-In
(Message Scroll) (Serial Communication Port)
Instance of NMEA Instance of NMEA
GUI

(The receiver console)

Orion Analyzer (core)

——NMEA messages

zZ

MEA messages

Message Loop

Figure 2-3. Viewer Plug-In Logic / NMEA Protocol

2.4 Data Record Logic

When the Receiver Plug-In instance is established, the user may start to record the received data. In
this case several recording instances can be created for one receiver object (e.g. one per each type
of recording) and they are attached to the appropriate Receiver Plug-In instance.

Receiver Plug-In
(Serial Communication Port)

Instance of NMEA
NMEA messages
Orion Analyzer (core)
1 Message Loop
NMEA messages
NMEA messages
Recorder
XML format ASCII format

Figure 2-4. Record Operation

For different types of connections, different recording formats are available:

e Receiver Plug-In connection with NMEA protocol supports:
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o ASCII recording format — each message is stored as one line in the text file

o XML recording format — each message is saved as XML nodes with
formatting

e Receiver Plug-In connection with UBP protocol supports:

o Binary format - different types of messages are stored in different binary
files. The main record file (index) keeps references to other files

o XML format - each message is saved in text format as XML nodes

2.5 Work Settings Logic

Orion Analyzer supports saving and loading work settings. All Viewer Plug-In instances, window
positions and current connections are saved in the file settings. Later on the setting file can be
loaded and work environment restored.

Note: Only one exception, the current setting, will not be saved but default work setting will be
restored if “File reading device / Log player” is used.

3 Quick Start

To start Orion Analyzer application, double click the Orion Analyzer application shortcut on the
desktop.

3.1 First Start

When starting Orion Analyzer for the first time, the main window with default session will be
opened.

Next time Orion Analyzer will open the latest working session. The default session opens serial
port COM1 for receiving NMEA messages.
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Figure 3-1. Orion Analyzer Default Session

For editing the session, go to File menu and select “Edit Connection” item. “Edit Connection”

=1
dialog can also be opened by pressing CTRL-E, or clicking on the ﬁ icon in the tool bar.
On the “Edit Connection” also port number or baud rate can be changed.

4 Orion Analyzer Graphical User Interface
4.1 Main Window

The main GUI of Orion Analyzer has been divided in five areas: main menu, toolbar, client area,
output console and status bar. Toolbar, output console and status bar can be disabled from the menu
(“Menu -> View”) to get more space for the client area views.

The main GUI offers a possibility to print a snapshot of the main window. The print is fitted on
paper so that the print uses the whole paper area in one dimension. The user may choose printer and
fitting from the print setup (File -> Print). The printed area is the toolbar, the client area, the output
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console and the status bar. It is also possible to get a rough preview of the print using “File -> Print
Preview” command.

4.2 System Output Console

The system output console is a docking tab control for the system information. The basic tab page
is “output”, which shows basic information from the system at run time, for example errors and
events. Each Receiver Plug-In instance adds at least one window to it (like navigation console for
NMEA connection in Figure 4-1 ).

Other windows are Receiver Plug-In related tab pages. The view shows the basic information of
messages independent of the protocol. A new tab page is added for each Receiver Plug-In instance.
For example, NMEA connection shows the original NMEA messages.

Dutput console

Everl FiIeNMEf—Hl

Index | Message

7188 $GPGEGES,DET202.000,61 26,8185 M.02351.5211 E.1.09,0.9,186.77 M,,,.7032
7187 $GPRMC,061153.001 4 B126.8185,M,02351.5211 E.0.0,000.0,210306,, 466
7156 $GPESAA,S,02,04.07 08,10,13,16,23,27....1.6.09,1.3*

7185 $GPGEGEA,DE1153.001,61 26,8185 M,02351.5211.E.1,09,0.9,186.77 M. 34
7154 $GPGESY,3,3.12,04,05,216,41,23,21,101 4E,03,03,075,40,24 -2 204 62

7183 FEPEEY,3.312.04,05,216,41,23.21.107 46,03,03,075,40,24 2,204, 062
7152 $GPGE5Y,3,212,06,04,332,39,27 65,184,45,02 22 249,46 07 12,033.437B
4| |

| T 7

Figure 4-1. System Output Console

Output Console highlights messages with invalid checksum.

4.3 File Menu

4.3.1 New Connection

o
A “New Connection” dialog can be opened by pressing CTRL-N or clicking the @ icon in
the tool bar.
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New Connection

—Conneckion: —Settings:
Marne | ueP 1 cl |
05e
Port ICommunication Port (COMO1) j
Device bype
Baudrate |115200 =l

Serial Communication Port:
File reading device | Log player

—Receiver Out: Receiver In:
 NMES & HMER
= {EF:

Figure 4-2. New Connection / Serial Communication Port

The basic device type is “Serial Communication Port” that is connected to any serial port in the
computer.

Please select the appropriate protocol type, serial port and baud rate - or the default values - and
after that click the “Create” button. The new Receiver Plug-In instance will be created.

“File reading device” Plug-In is used for play back mode, and to feed data from the recorded data
file to Orion Analyzer. In principle it works in the same way as “Serial Communication Port” Plug-
In, but the data is read from a file instead of a real communication connection.

—Connection: r—Settings:
Hame I File: LIBP 1 UEF pratocol selected Ak |
Device bype Log name:

Serial Communication Part I C:\OrionaAnalyzer_BiniNMEALogl . log
File reading device | Log player

Browse... |

—Receiver Out: Receiver In:
O NMEA & [MES
= {EF:

Figure 4-3. New Connection / File Reading Device

“File reading device” Plug-In can only use the log files created by recording operation (see section
4.4.10).

Be sure to set the Protocol radio button (NMEA or UBP) to match the log file. Browse to the
subdirectory of the log session and select the Index file (for example:
C:\OrionAnalyzer_Bin\NMEALog1.log).

Note: It is important to select the correct protocol and index file. Incorrect settings may appear to
be OK in playback, but no data will be displayed.
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i File UBP 1 =151 x|
Filenarne I Ciilogsilog_2008_07_03-13_16_47_bpRaw_{Connection - UEF 1).log
Conkrols
Hdl 1 | L FHl
Speed I} ma Rewind Pause Play  Step
0.1x 1x i [ svnchronize
1 2 3 4 5
x LI L L Pasition Ewte
Insert marker | Femowe marker | [ Play from marker ] I

Figure 4-4. Playback

The data can be played from the file in different speeds; by clicking the max button, the maximum
speed can be reached. Rewind, Pause, Play and Step buttons are useful when studying the
recorded data in detail.

Markers can be inserted while playing the data. The user may also set position or marker based on
byte offset or time of the record. By clicking the right mouse button while the mouse cursor is over
the progress bar, the context menu opens with options to set playback Position or Marker.

With the inserted markers, the data can be played from one marker to another. When running
several logs at a time, by ticking the Synchronize button, the logs can be rewound, paused and
played at the same time within the log. Markers can be deleted by selecting Remove marker.

By clicking the left mouse button while the mouse cursor is over the progress bar, the data can be
played from any chosen point.

Note: It is important to select the correct protocol for the log file. Incorrect settings may appear to
be fine in playback, but no data will be displayed.

4.3.2 Edit Connection

o
“Edit Connection” dialog can also be opened by pressing CTRL-E or clicking on the ﬂ icon
in the tool bar.
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Edit Connection

r—Active connections

Mame | Device Name

LEP 1

COMI - Serial Communication Part

Name | UEP 1

—Settings
Part ICommunication Port {ZOMO1Y (is used now) j
Baudrate 115200 [

Ay, |

Figure 4-5. Edit Connection

“Edit connection” dialog is used if the port or baud rate needs to be changed during the runtime.
For NMEA play back mode also the log file name can be changed.

4.3.3 Pause

“Pause” blocks and resumes the selected connection without disconnecting it. The dialog can be

opened by clicking the

4.3.4 Disconnect

Pause | button.

X
“Disconnect” dialog can also be opened by pressing CTRL-D or clicking on the Ml icon in

the tool bar.

pisconnect x|

Active connections

Mame

| Device Mame |

File NME& 2

File LEF 3

ReplayCnline

Disconneck |

File readlng device | Log plaver

File readlng device | Log plaver

| Communication Part

Zancel I

Figure 4-6. Disconnect
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“Replay/Online” is used for storing automatic log into disk where it can be replayed for more
detailed information. Only a limited amount of messages can be saved. The amount can be checked
at “Tools -> Settings -> Automatic Logging -> Maximum amount of messages”. The active
connection can be closed by selecting the connection and pressing the “Disconnect” button. This
will free up the connected communication port for different kind of use.

4.3.5 Open Settings
“Open Settings” dialog can also be opened by pressing CTRL-O.

21x]
x| « @& ek E-
| Almanacs
" docs
| logs
| plugins
1 sFlash
defaults
File name: Idefaults j Open I
Files of type: I.‘x:ML File [*.sral) j Cancel |

Figure 4-7. Open Settings

Orion Analyzer can work with different predefined work settings and this menu item is used for
loading them.

4.3.6 Save Settings

“Save Settings” dialog can also be opened by pressing CTRL-S.

When used for the first time, Orion Analyzer opens the default work settings (which are saved at
defaults.xml file). During the work session the user can make modifications such as add additional
receiver or open more views. This menu item is used for saving working modifications.
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4.3.7 Save Settings As

2

Save in: IaDrinnAnalyzer j = |=_*-"F Ef-

L] Help

| logs

1 PlugIns

|_|vsFlash

@ defaults, xml

@] MMEA_and_LIBR .l
@ IJBP_only, xcml

File narme: Inew_my_settings.:-tml j Save

i

Save as lype: |><ML File [* ] | Cancel

Figure 4-8. Save Settings As

This menu item is used for saving working settings in a new file.

4.4 Tools Menu
4.4.1 Open View

v
“Open viewer(s)” dialog can also be opened by pressing CTRL-Shift-V or clicking on the ﬂl
icon in the tool bar.
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Create New Yiew

—Conneck o receiver

Mame MMES 1 hd
Viewer Type
Description | Metrsion | Filenarne |
Serial [0 Yiew wl.0 Binaryiiew, dll
Crynamics Yigw WE3 Crynarnicsiiew, dll
Hiskary Wigw T Histaryiew, dll
Message Scroll wE,3 MessageScroll, dil
Message Tree w23 MessageTree.dl
Mavigation Data WE3 MavigationData, dll
Position Plok w23 PositionPlot. di
Signal Strength Wiew wE. 4 Signalstrengthyiew. dll
Sk Plok Yiew w23 Sk Plot, dll
Tirne Yiew w23 Tirneiew, dil

carcl_|

Figure 4-9. Create New View / NMEA

This dialog allows opening additional views by selecting the new view and pressing OK. Different
protocols have different amount of available views. The figures above and below show the lists of
available views for NMEA and UBP protocols, respectively.
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Create New Yiew

—iConneck Eo receiver
Mame File LIEF 1 b
Viewer Type
Description | Wersion | Filenarne |
Serial IO Wiew w10 Binatyiew, dll
Crynamics View WE .3 Crynarnicsiiew, dll
Globe Yiew w23 GlobeWigw. dl
GPS Satelite Data w23 GPs5ateliteDataiev . dl
History Wiew wE, 1 Histarywifiew, dll
Message Scrall WE .3 Messagescrall,dll
Message Tree w23 MessageTree.dl
Mavigation Data W23 MavigationData,dll
Position Plok w23 PositionPlot. dl
Signal Strength Yiew vz 4 Signalatrengthtiew, dil
Sky Plot Yiew w23 ShkeyPlot, dil
Time Yiew w23 Tirneview, dil

carcl_|

Figure 4-10. Create New View / UBP

4.4.2 Program Firmware
“Program Firmware” dialog can also be opened by pressing CTRL-Shift-F or by clicking on the

R

Flash | icon in the tool bar.

This dialog is used for uploading a new Orion binary to the board. Start by selecting the path and
binary file with COF extension. After that choose the appropriate COM port and press “Start Flash”
button.

Note: If the selected COM port is already in use in the current session, it will be disconnected
automatically before flashing operation and restored back after finishing.
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E—E Program Firmware il

—Board Settings :

Evaluation Board :
% apis]]

€ uME0L0 hasted
e
£ UME01E (unELEa)

Binary Crion File §

pcuments and SetkingsileenaiDeskioptOrion-3 0 0-456-080619-AR 151 1-uMaw 1 .caf
—UART setkings :
COM part ICu:nmmunicati::ln Part (COM1Z) j Refresh |
—akatic
Shark Flash | Abork |
Detected chip I0: 00c2, 2260 -
Sending data. ..

Erasing flash at address x:c00000
Reading boot loader (bootloader_un30ix.a) ...

Reading C:\Documents and Settingsteena)DeskioptOrion-3_0_0-456-080619-8R 151 1-uM:

Using 15 wait states j
-

]
il | Cancel |

Figure 4-11. Program Firmware

4.4.3 NMEA Command
“NMEA Command” dialog can also be opened by pressing CTRL-Shift-N or by clicking on the

3
M icon in the tool bar.
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F NMEA Command x|

—Receivers ; Wersion Info
[rEA 1 (Protocal: NMEA) |

—Start modes —Stop Modes
©ocold 0 warm

" Hot % Auke

Skart | Stop | Sleep | W akeup |

—Erase bitmask, —{" Qukput Configuration
—MMEA message mask,

I Gee [Cless Trme [T Z0a
e Flasy Tlyrs o

[T pPos [ accTime [ Time [ TCHO

Curc [ oo [ am [ nvRam

[T conf [ Ephem

—Port Settings
—{" Datum Eaud Rate |43|:||:| j

| ] (¥ [WEA € Syitch o UBP Protosol

—MMEA cornmand :

| $PLINY, WERSION | Send |

MW Wersion:  3.0.0-454

aseBand Type: 3011

lash Type: 5

EP Version: LUEP_0Z.00

FIC: 8131, RF Mode: 1, RF C5: 0, TCHO PPE: 3000, TCHO FRO: 16367600
OMIMAL MCLE: O, MOMINAL MCLE FRACTION: 0

YOO O Close YOO QFF

Figure 4-12. NMEA Command

The dialog is used for commanding Orion through NMEA protocol. It allows getting version
information into the output console at the bottom of the view, and executing start and stop modes.
Erase bitmask defines the items that are to be erased from receiver memory. Each start mode
corresponds to a specific erase mask.

The set of NMEA messages to be output every second can be defined using the NMEA message
mask configuration checkboxes.

The user may select the Datum to be used in position and altitude output from the drop down
menu. Also message types and baud rate may be changed.

In NMEA Command the user may enter any command manually.

Switching from the NMEA protocol to the UBP protocol can be done with Port Settings
radiobutton.
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Note: The NMEA checksum is automatically added to the NMEA commands. Thus, when
entering NMEA commands manually, it is not necessary to enter the asterisk and the
checksum at the end of the command.

Below are some examples on NMEA messages with individual checksums:

$PUNV,START,COLD*59
$PUNV,START,AUTO*52
$PUNV,START,WARM*54
$PUNV,START,HOT*0E

Note: It is also possible to send NMEA commands over a UBP protocol connection by
selecting a UBP connection from the Receivers drop-down menu and entering NMEA
commands manually.

VDD On and VDD Off buttons only work on a modified AR1511 EVK with boot select switch in
REM position.

4.4.4 UBP Command
“UBP Command” dialog can also be opened by pressing CTRL-Shift-U or by clicking on the

10
il icon in the tool bar.
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F UBP Command Ll
—Receivers : ‘Wersion Info
Jus 1 (Protacal: UBP) =l ’7

— Skart modes —5Stop Modes
* Cold Warm

™ Hot ¢ Fast Statt | Stop | Sleep |

L
—{" UBP message mask ————————————— —{" Datum
B [w] Reqistration Messages -] I ﬂ
H- [ Data Messages
- [ Configuration Messages —Port Settings
=-O& !
e L] Error Messaes & Lgp " Switch ta NMEA Pratacal

- [ bebugger Messages
-- [ 5% Handling Messages
B[] 5645 Messages

-- [ 5ianaling Messages
B[] 50K Messages

-] Special Messages —
-- [ Request Messages

=, Darmiba Maccanar hd
4 »
Send

S Version:  2.1.0-120

asefand Type: 8130

lash Type: 2

EF Yersion: LEF_0O1.00

FIC: 1008, RF Mode: 1, RF C5: 3, TCHO PPE: 3000, TCHO FRO: 16367600
OMIMAL MCLE: O, MOMIMAL MCLE FRACTION: 0

Close | N

Figure 4-13. UBP Command

This dialog is used to handle the Orion through UBP protocol. It allows getting version information
and changing start and stop modes. It also allows changing output type messages.

If the PC has got only one COM port, the dialog allows switching from UBP protocol to the NMEA
protocol.

4.4.5 Tagging

g
Tagging mode is enabled by clicking “Tagging” button 23903 | or by selecting “Tagging” from
the “Tools” menu (Ctrl + Shift + T). In tagging mode the user can insert tags into UBP or NMEA
stream being recorded by pressing the configured keys. For more information about key
configurations, see chapter Error! Reference source not found..

4.4.6 Server AGPS

This function is under development and should not be used.
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4.4.7 Converters

This dialog is used for converting UBP and NMEA logs into other formats. After having browsed
the appropriate files, press “Convert” to start conversion.
The following six conversions are supported:

o UBP-log to NMEA-Log
o UBP-log to TRACE-Log
o UBP-log to GPX-Log

. NMEA-log to GPX-Log
. NMEA-log to KML

o UNB-log to KML

4.4.8 Settings

The dialog is used to set up the global parameters that will be used during the session.

serngs x|
Units I.ﬁ.utnmatic Logaing I Tagging I KML I =

—Measurement units Cancel

' Mekric
" Feet

—Date

= WY-MM-DD
O MM{DD Yy

—Height unit

{* ML {Height above mean sea level)
" HAE (Height above WiES-g4-Elipsoid)

Figure 4-14. Settings: Units

The units and date formats can be controlled with the above dialog.
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Urits  Aukamatic Logging |Tagging | ke |

— Loaaging limiks
Maximum amount of messages I ana
Total availsble memaory I 2] ME
Total pheysical memory I 1023 MEB
Crion Waorkbench memory usage | 14 ME  Refresh |
[ Autematic logging data For all connections {Consale tabs included)

Zancel

x|
_coneel |

Figure 4-15. Settings: Automatic Logging

The “Automatic Logging” disk usage can be controlled with the dialog above. The given limits are

available for all Orion Analyzer views. It is possible for the user to specify the amount of messages
shown by replacing the default 800 messages with the desired amount. The rest of the values reflect
the memory consumption of the program. “Refresh” button updates these values.
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x|
Units | Automatic Logging Tagaing |kmL |

~Tagging Cancel
Key Tag Mame
I Fa I TaG Reset Indices Defaulks
| Fe | EnTRY
|F7 | ExT
| Fa | Mark

Figure 4-16. Settings: Tagging

The user can configure the key bindings and tag names. The key binding is configured by clicking
the key field and pressing the desired key. Function keys (F1- F12), spacebar and alpha-numeric
keys can be assigned. Tag name can be up to 10 characters long. The default configuration is
restored by clicking the “Defaults” button. Each tag has an index numbering from 0000 to 9999,
and it can be reset by pressing the “Reset Indices” button.

4.4.9 Data Files
The dialog allows exporting Ephemeris and/or Almanac data to the XML or TXT formats.
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Data Files x|

—Diaka to write

_hoose bype: IEphemeris j

“hoose origin: INMEF'. 1 j

Zancel |

Figure 4-17. Data Files

4.4.10 Record: Start and Stop

@
The Record dialog can also be opened by clicking on the L‘”dl icon in the tool bar.
Once the connection has been established, logging begins by selecting Record. The dialog box
presented below in Figure 4-18 prompts for the log file settings. Choose the receiver protocol, set
the session path appropriately for your computer directory and select appropriate log type.
x

—Receivers Skart kime:

[MMEA 1 (Pratocal: NMEA) 1| | oldest msg time [17:39:30

J

Start From kime | 17:59:42

—Log location :

RIS

Session path I CiiTemp!,

Log bype

Skark I Cancel

Figure 4-18. Record -> Start

[
Stop Recording dialog can also be opened by clicking on the \ﬂl icon in the tool bar.
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Stop recording ...

Receiver | Protocol | Log kvpe

MME#A protocol MMES Binary

Stop |

Figure 4-19. Record -> Stop

If recording operation is turned on, this dialog allows stopping the recording. Orion Analyzer
automatically stops recording when the connection is closed.

4.4.11 FSH Extractor

FSH Extractor allows downloading the Flash File System (FSH) content from a receiver unit to an
output file as raw data. The resulting file will then contain a complete bit image of the FSH content.

The settings for the extraction can be made using the controls in the FSH Extractor View. The
default values Base Address (c40000 in hexadecimal format) and Size (192 kB in decimal format)
do not typically need to be changed. Select output file name and location in FSH output file and
select the COM Port in UART. The list of available COM Ports can be updated by pressing the

Refresh button.
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Base Address: Il:4EIEIIZIIZI Size: I 196605 Bytes

—FSH oukput File :

I C:\foo.fsh _l

—UART settings .

COM port | Commurication Port (COM13) | Refresh |
Extrack I Abart Clase

—Skakus

Please check that the boak switch on the board is set to SER

Using port 13

Using COM speed 9600

Sending program Ywsdsphreader.o ...,
\Waiting For a connection to the board. ..

Press Reset button ...

Figure 4-20. FSH Extractor

The boot switch on the EVK device has to be set to SER and the RESET button pressed.
Extracting the FSH content can then be started by pressing the Extract button followed by
RESET. After all data has been received and stored in the target file, the Close button should be
pressed to close the FSH Extractor. Abort button can be used to stop extraction before its
completion. Status notes in the output console at the bottom of the view show more instructions
and details of the extraction.

4.4.12 FSH Editor

With Flash File System Editor the extracted FSH file content can be edited, the files opened,
closed and saved and downloaded back to the EVK device. The user can add and delete files. The
files can be visualized in hexadecimal or Structured format, and changes made as needed.
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FSH Files
- [13] FILE_EPHEMERIS_& ;I
--[15] FILE_EPHEMERIS_10
- [18] FILE_EPHEMERIS_13 Farameter I Yalue I |nit -
- [20] FILE_EPHEMERIS_15 — E Ephermeris section
- [26] FILE_EPHEMERIS 21 _
- [28] FILE_EPHEMERIS. 23 [Z] waqlo] O=FE00 Quality word array
- [29] FILE_EPHEMERIS 24 [E] wal1] Ox0000 Quality word array
- [30] FILE_EPHEMERIS_25 [E] wol2] 00000 Quality word array
-[31] FILE_EPHEMERIS 26 [£] wMinCno_Used[15-10a] 25 rin_cnd encountered d
--[32] FILE_EPHEMERIS 27 [Z] wMinCnio_Used[9-0] 1] Diata set has been usec
- [33] FILE_EPHEMERIS 25 [Z] wTownl 23923 GRS TOW at time of do__|
- [34] FILE_EPHEMERIS_Z9 E] wTowlze 55535 GP3 TOWY at time when
- [36] FILE_EPHEMERIS_31 [£] wsrc_Fit_Fit_Ura_Health[15] 0O Source (0=Broadcast, :
- [39] FILE_ALMANATZ_Z [Z] wsrc_Fit_Fit_Ura_Health[14] 0 Fit flag
- [40] FILE_ALMANAC _3 [ [Z] wsre_Fit_Fit_Ura_Healt.., 0 Fit code
- [41] FILE_ALMARAC 4 [£] wsrc_Fit_Fit_lra_Healt,., 0 LRA index
- [42] FILE_ALMANAC_S [E] wSrc_Fit_Fit_ra_Healt... 0 Health {0=Healthy)
- [43] FILE_ALMANAC_& [Z] wwveek_Prr[15-6] 462 10-bit Ephemeris refere
- [44] FILE_ALMANAC_ 7 2] wweek_Prr[5-0] 13 PRH
[45]FILE_ALMANAC & [Z] wToe 24299 Time of ephemeris {16 ¢
E:?} Eii:ﬂtmimigfﬂ [Z] wrac 24299 Time of clock (16 53
. [48] FILE_ALMANAC 11 [Z] wau 3629 Omegal, Used as chan
- [49] FILE_ALMAMAC 12 [£] wstored_valid_Todc[15] 1 Stored to Flash
- [50] FILE_ALMAMAC_13 [£] wstared_valid_Iode[14] 1 Yalidated against anoth
- [51]FILE_ALMAMAC 14 [E] wstored_valid_Iode[13] 1 wToc Yalid, SF1 -
- [52] FILE_ALMANAC_1S ey : il L|J

Figure 4-21. FSH Editor

4.4.13 Hex Editor

Hex Editor can be used for editing any file. Cut, copy, paste and delete functions can be accessed
with right click of the mouse. The changed parts of the file are shown in boldface font.

Both the hexadecimal format on the left and the printable format on the right of the view can be
edited. The file with an asterisk after the end of its name in the title bar means that the file has been
edited. After the file has been saved the asterisk disappears from the title bar.
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+ Hex Editor - Log_2008_06_19-14_27 33 UbpRaw_(Con

nooooooo FED1002d 06030003
00000004 000F0105 00000000
00000005 00030005 00090005
000000oc gonaoood oaooooaa
00000010 0oZDFS00 O0OFFDAOOD
00000014 03000300 33000566
00000018 0000000l Al0&a0F00
00o000lc S18FOF00 17014003
00000020 140332028 =2304CA01
0oo000zZ4 00000003 A30SO0E00
nooooo0z25 150R0F12 34383438
00o000z2C 04A000F 0 48FR0282
00000030 06000300 &DOSCCOO0
00000034 04TRIT00 00361583
00000035 110BES TS CFO00167D
0000003C FC0001AF 65762500
nooo0o4o 3F456D00 0398324F
00000044 03ES693E DEOOOS0S
0oo0004s §9000367 DOLAT100
00ooo04c 00506000 0AO0O04 S
noooaaso 01351863 THBO0O1TD

Qpen |

Figure 4-22. Hex Editor

5 VIEWS

00250006
ooE40000
ooooaaon
0oo03ss4
031234FC
T018C500
Z004c501
DA0g5CO3
D2050F 00
1002F200
34383438
FE1234FC
51000466
C6000FD 2
88564100
0 14E0F 5E
CRODD30E
FCRAT4CFF
0100005D
0000040 2
50491300

oosloood ...

ooooooon
ooooaaon
3834358354

Dloo3eds .
1F045700 ...

C403DE0L
al5FOF00

1E010500 ..

ooooooog
03000500

Didotoo2 ....
T018C553 ...
03B3D900 .=..
00360E9E ...

EF 000370
9G6AGR00

FFE66462 ..
60000R00 ...
D27B6F00 .
01BA7242 .

L | L

[

| Save as.. I

Vo

In the Client Area, a set of different views can be chosen for observing and visualizing data. Ten of
them are available for both NMEA and UBP protocol, and two more for UBP only.

5.1 Serial I/O View

The Serial I/0 View offers a visualization of the raw data stream coming out of the EVK into the
PC. The binary data can be viewed in hexadecimal or ASCII format. The scrolling of the stream
can be paused by pressing Pause. The binary can be saved in a new file for later investigation by
choosing Save, selecting file name and location. The scrolling can be resumed with the Pause

button.
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I Serial I/0 Yiew - NMEA 1

452C312C
R B ]
0h=44750
J02C3133
20323720
342C31ZE
203130353
JZ36ZESSE
35323535
203034350
24475047
20373220
20313736
3620333585
34243734

30392031
J0ZE3030
47534120
20323120
JZ3gaczc
39243342
323036ZE
33323020
20452030
37303320
3356EC33
31303320
2C33312C
20313320
oooaz44?

Pause |

[T Execute CRJLF as newline

ZE342C31
ZC4DECZC
41283320
32342032
ZCZC3ZZE
oooaz44?
30303020
AR 203032
ZE30EC3E
ZCZC412a
20312031
JE36EC32
31302035
33312051
S0475356

Figure 5-1. Binary View: Hex Format

JFT35EE3E
24363100
J038EC31
35203236
342C31ZE
S0524n43
41283631
333531ZE
J039EZE3S
36350004
JZZC3E37
JFZC3036
IZC3IZ36
31312033
ZCZC3230

In NMEA stream viewed in ASCII format, Execute CR/LF (Carriage Return / Line Feed) as
newline can be chosen to make the stream more readable.
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i Serial I/0 View - NMEA 1 - 0| x|
$GPGGA, 142023.000,6126. 8363 ,8,02351.5171,E,1,08,1.1,198.46,M,0.00,M, , %64 ZEJ

$GPG3A,A,3,09,11,15,17,18,22,26,28,,,,,3.1,1.1,2.9%37
4 GPRMC,142023.000,4,6126,8363,N,02351.5171,E,0,0,127.6,040708, , ,A%65
$GPGSV,3,1,10,18,25,283,41,09,41, 278,44, 28,45,075,20,22,19,5324,33%74
$GPGSV,3,2,10,17,40,129,29,15,47,205,27,26,39,182,22,11,15,052,24%79
¢GPGSV,3,3,10,08,03,105,20,12,05,233,%71

¢ GPGGA,142024.000,6126. 8363 ,8,02351.5171,E,1,08,1.1,195. 46,M,0.00,H, ,*6D
$GPG3A,A,3,09,11,15,17,18,22,26,28,,,,,3.1,1.1,2.9%37

4 GPRMC,142024.000,4,6126.8363,N,02351.5171,E,0.0,127.5,040708, , ,A%62
$GPGSV,3,1,10,16,23,283,41,09,41,276,44,28,48,075,20,22,19,5324,33%74
$GPGSV,3,2,10,17,40,129,29,15,47,20%,27,26,39,182,22,11,15,052,24%79
¢GPGSV,3,3,10,08,03,105,21,12,05,233,%70

4 GPGGA,142025.000,6126.8363,N,02351.5171,E,1,08,1.1,195. 46,M,0.00,H, ,*6C
¢GPGSA,A,3,09,11,15,17,18,22,26,28,,,,,3.1,1.1,2.9%37

¢ GPRMC,142025.000,4,6126.8363,,02351.5171,E,0.0,127.58,040708, , ,A%63
$GPGSV,3,1,10,16,23,283,41,09,41, 276,44, 28,48,075,21,22,19,324,33%75 |

Pausze | Save |

¥ Execute CRJLF as newline

Figure 5-2. Binary View: ASCII Format

5.2 Dynamics View

I Dynamics Yiew - NMEA 1 ol x|
SF:E|I|ED HEADING
\ I
\‘\\E: Lo 1f2 e,
S 147 E
—4 16—
e / o
- o -
- ke
0.00 m/s 145.60 °
YERTICAL SPEED HEI|[|3||-|T
\ I
\“\112!”{/ o
- iy o E L
_:" E - - -
= e o= 27
e—— & :% -
- - T .
o ~ - =
P9 - e
SRR T T e X100
0.00 m/s 279.6T m

Figure 5-3. Dynamics View: Graphical Format

The dynamics view combines four different views inside one window. The views are “Speed”,
“Vertical speed”, “Compass” and “Height”. The data of these views is shown in both textual and a
graphical format. Using context menu (mouse right click), the graphical mode can be switched to
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the text mode to make more window space available (“Hide graphics”). It is possible to hide one or
more views in order to make important views more visible (“Settings”). These operations are
available from the context menu.

i Dynamics Yiew - NMEA 1 _ o] x|
SPEED HEADING YERTICAL SPEED HEIGHT
0.00 m/s 21840 ° 0.00 m/s 307.35 m

Figure 5-4. Dynamic View: Textual Format

The size of the window can be changed, and the graphical figures resized accordingly. There are
four adjustment modes: auto, side by side, one upon another and two rows. The adjustment mode
and how many views are shown can be set to default in the context menu.

5.3 Globe View

Globe View is available for UBP connection only.

e

43073953026 km

WY Ot L6 1L99T

_____________-,:'b--‘ - e} B K r 1 » - - -l
180,00 MY ED. WY 0.0 BO.0E 120.0E150.
1500030 Y 30 .00y 30.0E S0.0E 150 0E

Figure 5-5. Globe View

Globe view shows the positions of all available satellites around the world. The positions are based
on position information of UBP messages (satellite info message). Every time a new position of
satellite is received, it is updated to the view. It is possible to see all GPS satellite positions on the
screen at the same time. In addition, SBAS satellites, WAAS and EGNOS are shown with different
color symbols. By the right click of the mouse, the grid lines on the globe can be toggled on or off.
Globe view also shows the position of the navigation point on the world map with a black square.
A more detailed look on the satellite locations can be taken via the position plot.

5.4 GPS Satellite Data

The GPS Satellite Data view in Figure 5-6 below is available for UBP connection only.
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W GPs satellite Data - UBP 1 ol x|
Satelites Track. Subframes Quality

PRM | Az | Ele ||WB|F|T|P||C§ND| Carrier | chip [[1]2]3]4|5|n| cp|cc]sp|Pr]EL| U
o1 | s34l 33 3e04 | 71S lh.l. BEREEN
¢ 308 28 [ % 059 o MEERERE N
AR | | 3 w720 17 MERER e
AN | 42 | 3S14 | 77
13 |25 | 22 || 3z 42085 113
17 255 19 8 37 | 35584 | 54
20 13 71 B 29 37246 | 266
2z 214 52 B 30 40821 399
16 14 [N 33 | 37928 984
51 e 40 [ 27 aea | 212

Figure 5-6. GPS Satellite Data

The GPS satellite data view is a grid view to show the basic information of available satellites.
Only the information available is shown — other fields are empty.

In Satellites column PRN stands for pseudo random noise, Az for azimuth and Ele for elevation.
In Track, the tracking bits are coded in the following way:

e f- Frequency lock

e C-Code lock

e B -Bitsync

e F - Frame sync

e T-TOW decoded

e P - Parity check

e (/No - Signal strength

The colors in Track, columns from f to T have no specific meaning, just delimiting the
subcolumns. In column P the red color means parity check error.

In Subframes, columns 1 to 5 are the frame numbers, H stands for the satellite health
status.

In Subframes, columns 1 to 5 the light blue color means the receiver has already acquired subframe
information from the satellite and the dark blue color that the receiver is at the moment acquiring
subframe information from the satellite.

The Subframe empty column H means that satellite produces correct, healthy signal. The red color
in the column indicates the signal is not healthy. The “bad health” information means that the
satellite is “dead” (i.e. not available for navigation purpose).
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The Quality column abbreviations stand for the following:

CP - Code Phase check (channel must be in code sync)
CC - Cross Correlation check

SP - Satellite Position calculation has succeeded (or not)
PR - PRN in Range (1...32)

EL - Elevation check

U - Used in navigation

DD - Doppler Differences

GD - Gross Doppler test (tests the difference between the estimated and measured
dopplers)

PD - Pseudo range differences
GP - Gross Pseudo range test
CN - C/No check

In Quality column the green color indicates good signal quality and yellow not good quality.

5.5 History View

History View has two dialogs for controlling the view and visualizing and analyzing the satellite

history.

i History Yiew - NMEA 1 =1ol x|

225.2
225.1
225.0
224.9
224.8
2247
224.6

Output data | visible satelites |

Time

Figure 5-7. History View: Output Data
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5.5.1 Output Data

The context menu for the Output Data dialog can be launched by the right click of the mouse. The
view can be zoomed in and out, and controlled with the options shown in Figure 5-8. In the
Settings menu the following options may be selected:

¢ Dynamics: altitude in meters, heading in degrees and speed in kilometers per hour
e Satellite Counts: PRNs in view, in track and in fix
e Fix Data: fix mode, HDOP, VDOP and PDOP

e Satellite Data: elevation and azimuth in degrees, and signal to noise in dB-Hz

%]
—Select item —Ranges
[=1- Dvnamics o] FPRMus: v auto scale Y-axis c |

e = m " ance |
5 Man | 155, 3500061035
- Heading 4
- Speed 5
. 1
B Sat Counts H Min | 17+,0800018310!
- PRMS in view 7
- PRMs in krack 3 W Auto scale ¥-axis
- PRMs in Fix 10
5 Fix Data " Max |11jznjznns = IllIZDIZDDEj
- Fix mode 12
13
- HDOP min 112002006 = 1172072000
14 in 5 =
e e e
- PDOP 16 .
- Satellte data ;I -LI v Show Time Skamps

Figure 5-8. History View: Settings

The ranges can be either ticked with Auto scale Y- and/or X-axis, or defined with maximums and
minimums, and having the time stamps either shown or hidden.

5.5.2 Visible Satellites

The Visible Satellites dialog shows all the satellites with PRN numbers that are visible at the time,
with three different shades of blue color.
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Figure 5-9. History View: Visible Satellites

5.6 Message Scroll

REET
Clear | Set Filker .., | [ Use Filker
Index | Time | Protocal | Skatus | Descripkion -
125260 2007-05-24, 135:535:50 LEP ik, LBPMSG_DATA_MMEA oo
125250 2007-05-24, 13:353:30 LIEP ik LBPMSG_DATA_SAT_IMFO
125255 2007-05-24, 13:55:50 LEP ik, LBPMSG_HW _SATCOMTROL
125257 2007-05-24, 135:535:50 LEP ik, LBPMSG_DATA_MMEA
125256 2007-05-24, 13:353:30 LIEP Gk, LBPMSG_DATA_MMEA
125255 2007-05-24, 13:55:50 LEP ik, UBPMSG_DATA_MMEA
125253 2007-05-24, 13:35:350 LIEP ik LBPMSG_DEELG_MNAYIGATION
125252 2007-05-24, 13:353:30 LIEP Gk, LBPMSG_DATA_MAY _FIx
125251 2007-05-24, 13:55:50 LEP ik, UBPMSG_DATA_EPHEMERIS
125250 2007-05-24, 1335350 LIEP ik LBPMSG_DATA_TRACK
125240 2007-05-24, 13:353:30 LIEP Gk, LBPMSG_DEBLG_AGC
125247 2007-05-24, 135:55:50 LEP ik, LBPMSG_HW _TRACE
125246 2007-05-24, 13:35:29 LIEP k. LBPMSG_DATA_MMEA ;I
179C7AC ONT N A 10200 TN Len ~ale LIDOKRAST MATA CAT THIES Ié

Figure 5-10. Message Scroll

The message scroll view shows all received messages from one receiver. It shows the basic
information of the message: receiving time, protocol, status and message name. “Pause” button
interrupts updating of the window and “Clear” removes the messages. The user may choose certain
type of messages by pressing “Set filter” button. After applying user defined filter only selected
messages will be shown.

When the message row is double clicked, the message is opened to the message view for details.
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P__ilnlmanac Message - UBP 1

=]

=10 x|

LI Hex [ Renew message automatically Statuz: Ok

Parameter | Yalue I Lnit

- [Z] UBP Transfer Headsr

H [Z] signature 0x756E 0x756E means ‘U’ and 'n'

[Z] payloadLength 38 Message size in words (* 2 = bytes,

- [E] UBF Message Header
[Z] msg_id 525 msg_id = 525 means UBPM3G_D. ..
E] fags_and sender 3 Flags = 0, Senderld = 3
[Z] data_length 35 Data size in wards (F 2 = bytes)

-1[Z] UEP Datapart

1 Z] prm 24 PRM nurber

[Z] Health 20000 S health
[Z] wha 371 Almanac week,
Z] Toa Sa9a24 Reference time For almanac (sec..,
E] Ecc 0.003583515 Eccentricity
Z m 0.958285 Inclination at reference time toe {ra
[Z] omegabot -5.2632E-009 Rate of right ascension (rad)'s)
[Z] sqrta 5155.32 aquare root of the semimajor ax...
] omegan -1.90191 Right ascension at reference bim. ..
] omega -0.8291586 Argument of perigee (rad)
E] mo -0, 726456 Mean anomaly at reference time ..
[Z] afo 4,19617E-005 3y Clock Correction: (sec)
] af1 3.63TIZE-0LZ 3y Clock Correction: (secfsec)

-1 [Z] UBP Transfer Fooker
E] ore_ Ox1z34 Equal ko Dx1234

1] | B

Figure 5-11. Message Scroll: details

By ticking “Renew message automatically” the view will be set to update its content automatically.
By clicking the arrow up, previous message of the same type is displayed, and the arrow down

displays next message.
It is also possible to pause the scroll and configure a filter for the messages. The user can select the

message type according to which messages are wanted on the screen; see Figure 5-12 below.

x|

ProkocoljMessage

| Description

[=

- Bl uer

[£1 O usPmsa_UnKknowm

[£1 [ usPMsG_REGISTER_MA

[£] ] uePMSE_REGISTER_UNREGISTER,_MA
[Z1 [ usPMSGE_REGISTER _SUBSCRIBE

[Z1 [ usPMSE_REGISTER_UNSUBSCRIBE

(2] O usPMSE_REGISTER_SUBSCRIBE_SYNCH. ..
(21O usrPmss_DaTa_TRACK

[£1Q usPmsE_DaTA_SUEFRAME

[£1 [ usPmsG_paTA_May_FIx

[£] [ uePMsE_DATA_SAT_INFO

[Z] [ uePMSE_DATA_NMEA

[Z1 [ UBPMSE_DATA_APF_PROF_COMMAND
(2] [ uBPMSE_DATA_AFF_PROF_DATA

[N

Custom o Unknown Messags

Reqistration Message
Unregisker Message
Subscribe Message
Unsubscribe Message
Synchronize MA Message
Track Message

Subframe Message
Mavigation Message
Satellite Info Message

MMEA message inside UBP packet
Application Prafile Command Message
Configuration Reply Message ﬂ

Ok I
Caneel |

Figure 5-12. Message Filter
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5.7 Message Tree

[ Message Tree - UBP 1 - UBPMSG_DATA_TRACK (UBP) i (=] 4]
Ea Lep S —— . ill Hex | ™ Renew message automatically Status: Ok
gsmgg—g;gii;g—ﬁn} Parameter | alue | Linik =
BPMSG REGISTER sUp: ||~ ) UEP Transfer Header
BPMSG:REGISTER:UNSI (Z] signature 0x756E 0x756E means W' and 0’ —
EFMSG REGISTER SUES (Z] payloadLength 222 Message size in words (* 2 = byt
_____ B UBPMSE_DATA_T_RAE -|[£] UBP Message Header
..... [£] UBPMSG_DATA_SUBFI [Z] msq_id 513 msg_id = 513 means UBPMSG_D.
..... [Z] UBPMSG_DATA_NAY_| [Z] _flags_and_sender_ 2 Flags = 0, SenderId = 2
..... [£] UBPMSG_DATA_SAT_ (Z] data_length 219 Data size in words (* 2 = bytes)
----- @ UBPMSG_DATA_NMEA - @ UBF Datapart
----- [£] UBPMSG_DATA_APP_| [Z] dwsamplingTime 14111682
EPMSG_DATA_APP_PRC - @ channel[0]
EFM3G_DATA_RESERVE B 17 PRI code tracked in this channel
""" [£] UBPMSG_DATA_SA_CI (£] statust OxBC3E Channel status word
""" [£] uBPMSG_DATA_SA_D (Z] statusz 08000 Channel status word
@ UBB':;’I\EEEDET'ITAAGEPEHEF [Z] mean_cno 23 Signal mean CfMNO during meas. i,
— — [Z] min_cno 15 Signal min, CfMNO during meas. ink
""" E UBPMSG*DATA*ALM'"_ (=] loop_coh_int_ms 20 Loop update iteration time in ms.
""" = U::ﬁ:;zﬁag;-r:g;g:vg (Z] num_coh_rounds 5 Mumber of loop updates since las
BPMSG_DATA_RESERVE [Z] prn_phase 65428 Fractional code phase (16b G186,
. IRPMGE NATH m_n_lﬂ @ prn_chip 345 Code chip {in chips). -
4 3 Pl | | v 4

Figure 5-13. Message Tree

The message tree view shows the last instance of any received message type from one receiver. The
user can see the tree view of all supported message types from each configured protocol. When a
new message arrives, the appropriate message type name will be bolded. When the user clicks with
mouse the tree branch, the received message will be opened to the right side of the tree view.

5.8 Navigation Data
=}

—Mavigation

Salutian EN TFF [ja

Latitude [e1a4782z deg Date [2007-0524
Longitude W deg Time IW
altitude [+64  m woor [t
Speed ID?— mys VDOP |32—
Heading [fi52 dea oor [35

Figure 5-14. Navigation Data: NMEA Protocol
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il Navigation Data - UBP 1 — ol x|
— TOW
Week number 404 TOW (1,557 | 237218
Week number (Roll over) | 1428 TOMY (15) I 385825
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souton a0 woop  [1e2982
TTFF MiA WDOP W
lattude  [614475  deg PoOP  [3az83¢
Longitude W deg TOOP W
Atude 239641 coop  |3meEsT
Diaturn |1 FOM IU

b = s e 1 0 1 v o i <

Ephemetizs court: 13
Almanac count: 30

Figure 5-15. Navigation Data: UBP Protocol

The navigation data view is a text-based view that shows navigation related parameters. Different
views are used for and NMEA and UBP protocols. The parameters are read directly from the data
of the received messages. For UBP protocol the view also indicates whether the almanac or
ephemeris information of each single satellite is available or received. Yellow color indicates
received almanac information, green is used for received ephemeris information. If the satellite is
marked with both yellow and green color, then both almanac and ephemeris information is
available.

5.9 Position Plot

The position plot view, Figure 5-16 below, shows the position of the fix on the plot. By default, the
view shows grid lines. It is possible to follow up to 8 fix positions at the same time. The view
shows the whole world size grid by default. Auto panning and zooming are enabled right from the
start. Immediately after the first received fix information, the grid is zoomed and scaled around the
fix. The used grid scale is about 5 meters after the auto-zoom.
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Figure 5-16. Position Plot

5.9.1 Context Menu

The Context menu can be launched by the right click of the mouse. It is used to customize the
View.

i Position Plot - File NMEA 1 - o] x|

37300738 M 7300739 M
127701 4450 E 127021316 E

Settings...

Garid in degrees
v (atid onjoff

Save as...

v Pan
£00mm in
Zoom ouk
Measure distance

Fit Fixes bo wigw
Fit: map to view

File MME A 1

Auko Fit bo view Keep receivers in view

B el

Feset data Autozoom
3T EAYS N Autopan 379298495 N
127°01 4450 E 127021316 E

v

Figure 5-17. Position Plot: Context Menu
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Position Plot Context provides the following functions:

Settings - launches the Settings dialog

Grid in metrics /

Grid in degrees- switches between measuring coordinates in

degrees and metrics

Grid on/off - selects/deselects grid to be drawn

Save as - saving the position plot for later use

Pan - allows user to move the entire map (i.e. “central point”

move) relative to coordinates by dragging it with the mouse
while left button is pressed

Zoom in - enables user to stretch a rectangular contour while
holding left mouse button pressed and, after releasing the
button to see the area covered by rectangle enlarged (scale

down)

Zoom out - enables user to go back to less detailed view of
the map (scale up)

Measure distance - allows the measuring of the distance between to points by

pressing left button and stretching the line from the starting
point. Distance in meters is drawn at the bottom of the

View.
Fit fixes to view - fitting all way points in the rectangle of the Position Plot view
Fit map to view - this option is not available for Orion Analyzer (this feature

is for Orion Workbench only)
Auto fit to view -  automatic rescaling, three options:

Keep receivers in view: makes the View draw each receiver's route if checked
Autozoom: switching between automatic view rescaling and manual
one. Also enables X and Y spacing Map Settings Dialog.
Autopan: switching between automatic moving of the “central
point” of the view through the map and the manual one
(See the Pan mode)
Reset data - clears the view from already drawn way points (fixes)

5.9.2 Map Settings

The Map Settings dialog below in Figure 5-18 provides configuration settings for the Position Plot
view.
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Map Settings ﬂ
—Receivers
File: LBP 1 Route length | 10000 fixes
S;iL?EUAB: Z Main color I- Black j
Route I- DkGreen j
[~ Route calar per segment
[ Speed color gradient
wspacng [ a.000000 < m
‘¥-spacing Im : m
—General
[ Show arrow to Morth [” Keep same xy-ratio
¥ Show marker paints [~ Keep bitmap ratio
[ Draw map border
v Arrows For heading

Figure 5-18. Position Plot: Map Settings 1

Receivers

Route length -
Main color -
Route -

Atheros Communications, Inc.

This group of settings refers to receivers i.e. independent
sources of GPS-navigation data (UBP and NMEA; see the
Connections dialog, chapters 4.3.1 and 4.3.2).

In the top left corner of this dialog there is a Receivers
check-list with all available, connected receivers. The user
can choose a set of receivers he or she would like to explore
with Position Plot by checking the appropriate receiver
from the list.

the number of fixes (position messages) to be drawn

the color to draw accessory items (reserved for future use)
the color to draw way points (fixes)
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I~ spesd color gradient ; =i
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Receivers check-list ghos W 000000 Il ! J‘:
Y¥-spacing [ o.000000 m T b e R
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General 16000 0000 E
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Figure 5-19. Position Plot: Map Settings 2

The routes of two receivers are shown in different colors in the Position Plot below:

B1"28.9327 N B1"28.9327 N
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172951720 E1"29.5172 M
23450954 E 23°46 3623 E

Figure 5-20. Position Plot: Two Receivers' Routes

The route color drawing the way points is shown in green color in the Position Plot below:

Atheros Communications, Inc. Page 46



. User’s Manual
Orion Analyzer

July 6, 2008

ATHEROS
Communications OA _UserManual
£1™30.2900 M E1"30.2900 M
23°5 M4TE 23"B58310E

| ' .

m

ju

o

[

G1729 4276 N B1"29.4276 M
23°45 2147 E 23°46.5819E

Figure 5-21. Position Plot: Route Color

Route color per segment: checking this box in the Map Settings dialog, together with selecting
different route colors, results in different colors for the route segments; see below.

B1°30.8343 M 51°30.8543 M
23°44 2725E 234752 E

[ 1000 m —]|
File LIBP 1

________________________________

B1"28.8333 M B1°28.8333 M
23"44 2725 E 23T S2ME

Figure 5-22. Position Plot: Route Color per Segment

Speed color gradient: checking this box enables route coloring according to velocity. The darkness
of the color indicates the velocity for each dot: the darker the slower, the lighter the faster.
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Figure 5-23. Position Plot: Speed Color Gradient

X-Spacing and Y-Spacing: This option is enabled by un-checking Autozoom in the context menu
(switching between the automatic view rescaling and the manual one).
X and Y spacing mean latitude and longitude scale in meters. This allows the user to fix the scaling
as he or she wants. Be aware that the option “Keep same x-y ratio” from the General group of this
dialog enables the user to select a fixed setting for both x and y coordinates by specifying just X-
spacing.
General This group of settings refers to the entire Position Plot.
Show arrow to North - by checking this box the user makes the view to show the
direction to North:

Show marker points - reserved for future use

Draw map border - draws a border over the entire map

Keep same xy-ratio - keeps the same latitude / longitude ration while positioning
the plot

Keep bitmap ratio - keeps the bitmap in actual ratio

Arrows for heading - makes Position Plot draw arrows heading to the direction of

the movement reported by GPS
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Figure 5-24. Position Plot: Arrows for Heading

5.10 Signal Strength View
—loix|
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Figure 5-25. Signal Strength View

The signal strength view is a graphical view for the signal strengths (signal/noise) of the satellites.
The view can show all GPS satellites at the same time. The column shown may have three different
states: “Not Used”, “Used 3D, and “Used 2D”. The state “Not used” tells that the satellite could
have been used for navigation, but was not used (e.g. because of bad angle or weak signal). So the
state “Used” tells that the satellite is used, either in 3D or 2D mode.
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The context menu can be launched by the right click of the mouse. In the Settings dialog the user
can select if all the PRN numbers are shown or not, and also change the minimum and maximum
ranges. The navigation can be reset by choosing Reset data.

5.11 Sky Plot View

I sky Plot View - NMEA 1 — ol x|

< Mot Used & Used

Figure 5-26. Sky Plot View

The sky plot view is a graphical view of available satellites. Each of them is shown immediately
when the satellite position information is received. The satellite symbols shown may have two
different states: “Not Used” and “Used”. The state “Not Used” tells that the particular satellite
could have been used in navigation, but was not (e.g. because of bad angle or weak signal). “Used”
means that the satellite was used in the positioning.

Sky plot shows the satellites on the sky from the receiver location. Zero on the outer ring refers to
North, the other numbers to the direction (azimuth) measured in degrees. The distance from the
center refers to the satellite elevation angle.

5.12 Time View
iG]

06:24:54 T

Friday 2007-05-25

Figure 5-27. Time View

Atheros Communications, Inc. Page 50



. User’s Manual

Orion Analyzer
. July 6, 2008
Communications OA _UserManual

The time view is a very simple graphical view that shows the time of the received position fix.
Every time a new position fix information is received, the received time stamp is shown on the
view. It is possible to configure local time offset by the right click of the mouse. The time is then
shown as shifted by the given offset.
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