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Legal Notices

SyncWise holds intellectual property rights in the products, names, logos and designs included in
this document. Copying, reproduction or modification of this document or any part thereof is only
permitted with the express written permission of SyncWise. The information contained herein is
provided "as is" and SyncWise assumes no liability for its use. No warranty, either express or
implied, is given, including but not limited to, with respect to the accuracy, correctness, reliability
and fitness for a particular purpose of the information. The provided information is based on your
requirements and you are responsible for using independent analysis and evaluation in designing
intended products, and SyncWise provides reference designs for illustrative purposes only. Before
using any hardware, software or service guided by this document, please read this notice carefully.
SyncWise may revise these terms from time to time at its sole discretion without any notice.

Use and Disclosure Restrictions
License Agreements

Documents and information provided by SyncWise shall be kept confidential, unless specific
permission is granted. Documents shall not be accessed or used for any purpose except as
expressly provided herein.

Intellectual Property Rights

Materials hereunder may contain protected rights, including patents, copyrights, trademarks, service
marks, etc. Such materials shall not be copied, reproduced, distributed, merged, published,
translated or modified without prior written consent. Nothing herein shall be construed as conferring
any rights or license granted under any patents, copyrights, trademarks, or service mark rights.
SyncWise has the right to take legal action for any noncompliance, unauthorized use, illegal or
malicious use of the materials.

Disclaimer

SyncWise shall have no liability for any injury or damage arising from reliance on the information.
SyncWise shall bear no liability resulting from any inaccuracies, omissions or from the use of the
information contained herein.

SyncWise has made diligent efforts to ensure the functions and features are free from error —
however, errors, inaccuracies, and omissions may occur. SyncWise does not provide a warranty of
any kind, implied or express, and excludes all liability for any loss or damage suffered in connection
with the use of the materials, features and functions under development, to the maximum extent
permitted by law, regardless of whether such loss or damage may have been foreseeable.

SyncWise is not responsible for the accessibility, safety, accuracy, availability, legality, or
completeness of information, advertising, commercial offers, products, services, and materials on
third-party websites and third-party resources.

The information contained in this electronic transmission and any accompanying 5/50
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About the Document

This document describes how to use the features of the SyncGEO evaluation software with SyncloT
GNSS modules and evaluation kits.

The following symbols highlight important information:

® An information symbol points out key information pertaining to integration and performance.

/\ A warning symbol indications actions that could negatively impact the use of SyncGEO.

The information contained in this electronic transmission and any accompanying 6/50
attachments may be confidential or privileged information and are property of SyncWise,
LLC. Any misuse or distribution is prohibited.
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1. Overview

SyncGEO is the SyncloT GNSS product evaluation, visualization, data logging and analysis
software tool. It allows system integrators and end users to assess and test the navigation and
positioning performance of SyncloT positioning modules. This user guide provides a description of
the features of this software.

The main features of SyncGEO include:

e Testing the performance of SyncloT and other GNSS receivers.
e Configuring SyncloT GNSS modules.
e Recording the navigation output to log files and later analyzing them.

This document includes a description of the features of the SyncGEO software including how to
connect to SyncloT GNSS modules and evaluation kits, how to configure them, record data and
make changes to the configuration.

1.1. System requirements
The SyncGEO software supports multiple operating systems:

e Microsoft Windows 10 64-bit or newer
e Linux from kernel version 2.6 or newer

You can connect your PC to SyncloT GNSS evaluation kits and modules using the software to
analyze performance in real time, and/or you can record the receiver output and current
consumption measurements to log files for later analysis on a separate PC if required.,

The information contained in this electronic transmission and any accompanying 11/50
attachments may be confidential or privileged information and are property of SyncWise,
LLC. Any misuse or distribution is prohibited.
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2. Getting Started

The following sections introduce using the SyncGEO software with SyncloT GNSS modules.

2.1. Information about displayed values

e Longitude and latitude are displayed according to the datum or coordinate reference frame
configured in the GNSS receiver. For SyncloT GNSS modules this is the World Geodetic
System 1984 (WGS 84).

e Time is displayed with reference to Coordinated Universal Time (UTC).

e Altitude is displayed with reference to Height above Mean Sea Level (MSL) based on a geoid
model. The Height Above WGS 84 Ellipsoid (HAE) can be obtained by using the geoid
separation value reported by the NMEA GGA sentence using the formula: HAE = MSL +
geoid separation.

e Satellite elevation is displayed with reference to HAE.

e Satellite identification numbers used are in Table 1.

Table 1. Satellite identification numbers

GNSS
Constellation PRN Range Notes

GPS 1-32 Standard PRN assignment
GLONASS 65-96 GLONASS NMEA SVID
Galileo 1-36 E1 and E5a supported
BeiDou (BDS) 1-63 PRN values used for B11/B2a
IMES 173-182 Regional; used in Japan
QZSS 1-10 Regional; used in Japan
SBAS 120-158 Satellite-Based Augmentation
NavIC (IRNSS) 1-7 Regional; Indian constellation

2.2. Installing SyncGEO

The SyncGEO software is a self-contained, portable application that does not require installation.
The software can be started by double clicking on the executable file.

No internet connection is required to use the software. If available, the software can connect to
remote receivers via TCP/IP or UDP/IP connections, and receive RTCM corrections from an NTRIP
server. It can also act as a socket server for remote clients to access the GNSS receiver data stream,
and as an NTRIP caster. Dynamic online maps from MapQuest can also be used if a connection is
available.

When starting SyncGEO the main window will open as shown in Figure 1.

The information contained in this electronic transmission and any accompanying 12 /50
attachments may be confidential or privileged information and are property of SyncWise,
LLC. Any misuse or distribution is prohibited.



Lsuncw SyncGEO User Guide

B SyneGEO - X
File View Options Help

Serial
Port

Rate bps [115200 5 o|w
Server localhost
Pot (50010 Protocol  TCPIPW 3

" TLS [~ SeffSign

V]| @ B|m e
USBI/UART TCP/UDP FILE ~ STOP  EXIT
Protocols % NMEA

¥ RTCM Y
Format Parsed 3 [~ Tags
Units poD - Metric m/s 2
¥ Autoscroll w00 File Delay [20 2
I™ Include Unused Satelltes (C/No = 0)
I~ Record Log Binary 3
I Record GPX Track I™ Database

B @] %]

NMEA Config TTY Config NTRIP Client

Socket Server / Mode |SOCKET SERVEY W
NTRIP Caster o [jJ

HostIP 0000 Clients 0
Port 50012 s
Public IP N/A LAN P NA

Figure 1. Default SyncGEO main window
The default frames displayed in the main window starting from the top are:

e A banner with important time, position and status information,

e Below this is a text console that displays incoming messages from the GNSS receiver,

e Below this are three frames showing a view of the sky, satellite signal levels and a world map,
e On the right side is a settings frame with configurable fields for various data sources.

e At the bottom is a status line that shows information messages in different colors.

The banner and status line are always visible. The other frames may be hidden or shown using the
View menu. The frames below the banner will automatically re-arrange themselves in a sensible
grid layout. The main window size, position, layout and many other configuration parameters can be
saved in a configuration file. View menu also has an option to reset the layout back to the default.

2.3. Connecting to a GNSS receiver via USB or UART port

To connect to a GNSS receiver attached to your PC via a USB or UART interface, select the Serial
Port from the list at the top of the settings frame. If you have a SyncloT GNSS evaluation kit, you

can then just click the Ll" USB/UART button as the default baud rate set in both SyncGEO and the
evaluation kit is 115200. If you have another receiver then adjust the baud rate beforehand if
necessary.

Click the = button to refresh the list of connected devices at any point. If it is not clear which ports
belong to your GNSS receiver, disconnect your USB cable or UART-to-USB adaptor, refresh the
list, reconnect and refresh the list again to see which are added.

The information contained in this electronic transmission and any accompanying 13/50
attachments may be confidential or privileged information and are property of SyncWise,
LLC. Any misuse or distribution is prohibited.
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2.3.1. Opening Windows ports
" COM5: USB Serial Device (COM5 »
Serial Serial COMG: USB Serial Device (COMB)
Port Port
Rate bps [115200 s 4 Rate bps [115200 3 o w

Figure 2. List of ports on Windows

If the GNSS receiver port was opened successfully, information should appear in each frame after
a few seconds and a green status message should be shown in the status line, such as is in Figure
3.

If the port could be opened, but you do not see messages in the console frame or any other

information changing, then disconnect by clicking the . STOP button and try another port.
SyncGEO relies on the description provided by the Windows driver, which only provides the COMn
name, even with a SyncloT GNSS evaluation kit.

COM18:USB Serial Device (COM18) @ 115200

Figure 3. Example status after connecting to a Windows port

If the Windows port could not be opened the status line will display an error message in red, such
as in Figure 4.

Not connected| could not open port 'COM18": PermissionError(13, 'Access is denied.’, None, 5)

Figure 4. Example status after failing to connect to a Windows port

The above error is almost always due to another application that has opened the port. In this case
check if any other application is using the same COM port and close it before trying again.

2.3.2. Opening Linux ports

When using a SyncloT GNSS evaluation kit with Linux, the list of ports will appear as in Figure 5.
Select the Bridge port to access the GNSS receiver. The Control port is for accessing the evaluation
kit MCU.

E|

‘dev/ttyACMO: EVK-G1 - EVK-G1 CDC Bridge

. dewv/ttyACM1: EVK-G1 - EVK-G1 CDC Control
Serial

Port

Kl

Rate bps (115200 =

Figure 5. Example list of SyncloT GNSS evaluation kit ports on Linux

The information contained in this electronic transmission and any accompanying 14 /50
attachments may be confidential or privileged information and are property of SyncWise,
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If you don’t have a SyncloT GNSS evaluation kit and it is not clear which ports belong to your GNSS
receiver, disconnect your USB cable or UART-to-USB adaptor, refresh the list with the < button,
reconnect and refresh the list again to see which are added.

SyncGEO can pre-select a GNSS port on Linux systems if it recognizes the device name, but this
is platform and device dependent.

If the port could not be opened, the status line will display an error such as in Figure 6.

Not connected|[Errno 13] could not open port /dev/ttyACMO: [Errno 13] Permission denied: '/dev/ttyACMO'

Figure 6. Example status after failing to connect to a Linux port

The above error is usually due your user account not being a member of the group that owns the
/dev/tty* device, and so you do not have permission to access it. To check and set the necessary
group permissions (substitute your particular serial port for /dev/ttyacme) use either of the following
commands:

stat /dev/ttyACM@ | grep Gid
or

1s -1 /dev/ttyACMo

The respective outputs are typically:

Access: (0660/crw-rw----) Uid: ( o/ root) Gid: ( 20/ dialout)
or

crw-rw---- 1 root dialout 166, © May 15 21:33 /dev/ttyACMO

In both examples the group name is dialout.

Add your user to this group with:

sudo usermod -aG dialout $USER

You will need to log out and in again for this to take effect.

For Debian-based platforms such as Ubuntu, the group is normally dialout Or tty; on Arch-based
platforms it is normally uucp.

The information contained in this electronic transmission and any accompanying 15/50
attachments may be confidential or privileged information and are property of SyncWise,
LLC. Any misuse or distribution is prohibited.
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3. SyncGEO windows and menus

3.1. SyncGEO main window layout

The main parts of the SyncGEO window shown in Figure 7 are:

Menu bar:
Banner frame:
Dynamic area:

Settings frame:

Status line:

File, View, Options and Help menus

important status information — always visible

shows various information frames that can be enabled/disabled
connection configurations — can be hidden, always on right side
displays results of actions/commands — always visible

File_View Options

Hel

Rate bps [115200 3 S|
zz:y Isnncn::ns( Protocol TCPIPW 3§
| @ B|m|e]
Format »:a.sed El [~ Tags
Units poD 4 Metic m/s 3
v Autoscroll w00 File Delay [20 2|
[~ Include Unused Satellites (C/No = 0)
I~ Record Log Binary 3
@ @ x|
Socket Serer/ ods [SOCKET SERVES |
=I
Figure 7. Main parts of the SyncGEO window
3.2. Menu bar
The main menus are shown in Figure 8.
& SyncGED
File View Options Help
Figure 8. SyncGEO menus
The information contained in this electronic transmission and any accompanying 16/50
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3.2.1. File menu

The file menu is shown in Figure 9. Configuration settings for SyncGEO can be saved and recalled
via the Load Configuration and Save Configuration options. By default, SyncGEO will look for a file
named syncgeo.json in your home directory.

It is recommended to re-save the configuration settings after each SyncGEO version update, or if

you see the warning “ONSI0EN 1E-SaVING i the status line on startup.

SyncGEO will prompt you to stop all running input and output streams before loading a new
configuration. Any active serial or NTRIP connection must also be stopped before loading a new
configuration.

The Exit option closes the main application window. Typing Ctrl+Q does the same.

& SyncGED
File View Opticns Help

Save Configuration

Load Cenfiguration
Exit Ctrl-C

Figure 9. File menu

The information contained in this electronic transmission and any accompanying 17/50
attachments may be confidential or privileged information and are property of SyncWise,
LLC. Any misuse or distribution is prohibited.



% SUNC ior

SyncGEO User Guide

3.2.2.

View menu

The view menu is shown in Figure 10. These options can be used to hide or show different
information frames in the dynamic area as well as the settings frame. Selecting Hide... will disable
a frame, while selecting Show ... will enable it. The frames in the dynamic area will automatically
arrange themselves in a grid layout. The settings frame is always on the right side when visible.

The Reset Layout option restores the default layout.

3.2.3.

& SyncGED
File ' VWiew Options Help

Hide Settings |
Hide Console
Hide Satellites

Hide Levels
Hide Map
Show Spectrum
Show Scatter Plot
Show Rover Plot
Show Chart Plot
Show Systern Monitor
Show IMU Monitor
Reset Layout

Figure 10. View menu

Options menu

The options menu is shown in Figure 11. Each option opens a dialog window. These are:

e NMEA Configuration: send preset commands and configuration changes

e NTRIP Configuration: connect to an NTRIP caster and mount point

e GPX Track Viewer: view GPX route and waypoint files

e Import Custom Map: import images for use as background maps

e TTY Commands: send TTY (non-NMEA) configuration commands

e Configuration Command Recorder: record, save, load, import and play any commands
The information contained in this electronic transmission and any accompanying 18/50
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& SyncGEO
File View Options Help

MMEA Configuration I
MTRIP Configuraticn
GPX Track Viewer

Import Custorn Map
TTY Cemmands

Configuration Command Recorder

Figure 11. Options menu

The most frequently used dialog windows can also be opened using buttons in the settings frame
shown in Figure 12:

{'E'} NMEA Configuration
ﬁ} TTY Commands

N
a~ NTRIP Configuration

&| & 8

NMEA Config TTY Config NTRIP Client

Figure 12. Options window buttons

3.2.4. Help menu

The help menu is shown in Figure 13. Currently the only option is to display the About window.

£ SyncGEO
File View Options | Help

Figure 13. Help menu

3.3. Banner frame

The banner has two modes shown in Figure 14. To expand or collapse the banner, click the ¥ /&
buttons. The banner always shows the following items:

e Connection status: Ll" = USB/UART, @ = TCP/UDP, = file, . = disconnected
)
e NTRIP client status: E—‘ = NTRIP RTK data is being successfully received

e Server status: = running; no clients connected , () = running; clients connected
e Utc: GNSS UTC time
The information contained in this electronic transmission and any accompanying 19/50
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e lat: Latitude (positive North, negative South)
e Jlon: Longitude (positive East, negative West)
e hmsl: Height above Mean Sea Level
o fix: Fix status: NO FIX, 2D, 3D, DR, RTK, RTK FLOAT, RTK FIXED

When expanded the following is also displayed:

e hae: Height above ellipsoid

e speed: Ground speed

e track: Ground track

o Siv: Number of satellites in view

e sip: Number of satellite measurements in position calculation
e pdop: 3D position dilution of precision

e hdop: 2D horizontal dilution of precision

e vdop: 1D vertical dilution of precision

e acc: hacc: estimated 2D horizontal accuracy (currently not available)
e acc: vacc: estimated 1D vertical accuracy (currently not available)

e dpgs: DGPS status (plus data age and baseline distance if available)

utc: 08:47:11.000000 lat 19.046499232

hae: -50.7040 m speed

siv. 33 sip: 25 pdop:

utc: 08:47:11.000000 lat: 19.046499232 73.02785625 18.5100 m

Figure 14. Banner in expanded and compact layouts

You can select the format for the position values in the settings frame. Latitude, longitude and height
above MSL are shown in most cases, which can be:

e DD.D: degrees and decimal degrees
e D.M.S: degrees, minutes, seconds and decimal seconds
e DMM degrees, minutes and decimal minutes

An ECEF format can also be selected, in which case the 3D Cartesian X, Y and Z values are shown
instead of latitude, longitude and height.

Distance and speed units can also be selected from:

e Metric m/s: speed in meters per second (m/s), distance in meters (m)
e Metric kmph: speed in kilometers per hour (kmph),  distance in meters (m)
e Imperial mph: speed in miles per hour (mph), distance in feet (ft)

Imperial knots: speed in knots, distance in feet (ft)

These settings are shown in Figure 15.

Units DDD 3 Metric m/s 3

The information contained in this electronic transmission and any accompanying 20/50
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Figure 15. Display units settings

3.4. Dynamic area

The following sections describe each of the information frames that can be visible in the dyanmci
area.

3.4.1. Console frame

The NMEA and RTCM protocols displayed in the console frame can be enabled and disabled in the
settings frame as shown in Figure 16. Disabling these both stops the display of messages using the
specified protocol in the console frame as well as the interpretation of the information in these
message for updating other information.

Enabling the TTY protocol allows messages that are not NMEA or RTCM protocol based to be
displayed. This is useful for using the TTY Commands dialog window to display responses on the
console frame.

® Enabling TTY (terminal) mode will disable all other protocols when using a USB/UART
connection.

Protocols v NMEA
v RTCM [~ TTY

Figure 16. Console protocol settings

Example console frame output is shown in Figure 19 to Figure 23 with these different formats
selected:

e Parsed: protocol and message identified with all fields labeled

e Binary: UTF-8 characters (ASCII equiv.) with CR and LF not shown
e Hex String: hexadecimal dump of all bytes

e Hex Tabular: hexadecimal bytes alongside UTF-8 characters

e Parsed + Hex Tabular: combination of Parsed and Hex Tabular
These formats can be selected in the settings frame as shown in Figure 17.

The Tags setting is for enabling color tagging of matching text. It is not currently supported.
Format Parsed i{ [ Tags

Figure 17. Console format settings

The content of the console frame can be copied and pasted into another file by highlighting the text
(using the mouse or Ctrl+A followed by Ctrl+C). This can include the lines displayed and any
previous output up to the maximum number of lines set in the settings frame shown in Figure 18.

The information contained in this electronic transmission and any accompanying 21/50
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The Autoscroll setting stops the console from updating if you want to examine the current output
more closely. While this is disabled any additional messages will not be shown. This setting only
affects the console frame.

The File Delay setting is the delay in milliseconds between each read from a file to avoid consuming
excessive processing power. It has no effect when using USB/UART or TCP/UDP connections. You
can increase the delay to control the rate at which the information is updated.

/\  Reducing this delay can cause your PC to become unresponsive.
¥ Autoscroll 100 3 File Delay 20 -3

Figure 18. Console buffer and file read settings

3.4.1.1 Parsed format

The Parsed format breaks received messages into a list of named fields for easier interpretation.
The message and field names displayed can also be used in the Chart frame to graphically plot the
values of fields over time. Also see section 3.4.8.

<NMEA(GAGSV, numMsg=1, msgNum=1, numSV=3, A 3 ) 'S cno_03=51, signallD=5)>
<NMEA(GBGSV, numMsg=4, msgNum=1, numSV=15, svid A 3 | | A 3, ), | | | 4 (no 03=29, swd 04=7, elv_04=40
<NMEA(GBGSV, numMsg=4, msgNum=2, numSV=15, svid 7
<NMEA(GBGSV, numMsg=4, msgNum=3, numSV=15, svid

<NMEA(GBGSV, numMsg=4, msgNum=4, numSV=15, svid

<NMEA(GBGSV, numMsg=2, msgNum=2, numSV=7, swd 0
<NMEA(GBGSV, numMsg=4, msgNum=1, numSV=14, svid_|
<NMEA(GBGSV, numMsg=4, msgNum=2, numSV=14, svid_
<NMEA(GBGSV, numMsg=4, msgNum=3, numSV=14, svid_|
<NMEA(GBGSV, numMsg=4, msgNum=4, numSV=14, svid

<NMEA(GBGSV, numMsg=2, msgNum=1, numSV=6, svid_01=20, elv_| 2 01=, | , Svi ), elv_ i 3 az_03=161, cno_03=
<NMEA(GBGSV, numMsg=2, msgNum=2, numSV=6, svid_01=40, | , X A , az. :765 cno_| OL 51, sign

<NMEA(GBGSV, numMs: =1, =5 | 01= , az_01=15, cno_| | | 3, az. 61, cno_02=45, svid |

<NMEA(GBGSV, numMs s =2, =5, svid_ , az_01=265, cno_| >

<NMEA(GBGSV, numMs: =1, =5 Jii t A | | 3 61, cno_02=44, svid |

<NMEA(GBGSV, numMsg= i

cno_01=34, 5|gnaI|D 1)>
Jii cno_01=30, signallD=6)>
<NMEA(GQGSY, numMsg=1, msgNum=1, numSV=1, svid_01=3, elv_01=21, az_| cno_01=38, signallD=8)>
<NMEA(GIGSV, numMsg=1, msgNum=1, numSV=1, svid_01=2, elv_01=, az_01=, cno_01=51, signallD=1)>

Figure 19. Console frame in Parsed format

3.4.1.2 Binary format

The Binary format shows the bytes received as UTF-8 characters. For NMEA messages these
characters will only be in the 7-bit ASCII range. Non-printing line end characters (CR and LF) are
not shown.

The information contained in this electronic transmission and any accompanying 22/50
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$GAGSV,1,1,03,26,12,035,32,31,60,356,49,33,61,020,51,5*4A

$GBGSV,4,1,15,02,60,153,43,03,41,113,40,06,,,29,07,40,057,36,1*4B

$GBGSV,4,2,15,08,45,117,26,09,30,172,25,10,49,041,39,13,45,131,42,1*72

,32,29,43,015,48,36,43,161,44,38,45,093,35,1*40

15,40,25,056,33,45,73,265,52,60,64,160,51,1*46
07,02,60,153,44,06,,,30,07,40,057,39,08,45,117,38,8*39
07,09,30,172,35,10,49,041,35,13,45,131,36,8*30
14,02,60,153,41,03,41,113,34,06,,,33,07,40,057,32,8*4D
14,08,45,117,35,09,30,172,29,10,49,041,28,13,45,131,39,8*78
14,29,43,015,48,36,43,161,46,38,45,093,37,40,25,056,39,8*71

$GBGSV,4,4,14,45,73,265,52,60,64,160,53,8*7C

$GBGSV,2,1,06,20,,,22,29,43,015,45,36,43,161,42,38,45,093,34,3*4F
06,40,25,056,42,45,73,265,51,3*74
05,29,43,015,41,36,43,161,45,38,45,093,33,40,25,056,32,5*7D
05,45,73,265,50,5%46
05,29,43,015,44,36,43,161,44,40,25,056,38,45,73,265,49,6*79
05,60,64,160,51,6*43

SGQGSV 1 1,01,03,21,053,34,1*55

$GQGSY, 1,1,01,03,21,053,30,6*56

$GQGSY,1,1,01,03,21,053,38,8*50

$GIGSY,1,1,01,02,,51,1*7A

Figure 20. Console frame in Binary format

3.4.1.3 Hex String format

The Hex String format is a basic hexadecimal dump of all 8-bit bytes received including non-printable
ones.

414’5;56;::1;:)1

123032302 35312:3553>441Od0a
€32392¢c30372c34302c3035372¢333
92(3034312("3392(31"“c>4>51
c34342¢33

3
2
43
312

=

5:56“()4
753562c342¢
4753562c342¢c342c31342c34352¢
753562¢322¢312c30362c32302¢
4753562c322c322¢30362c34302¢32

n

W R

312¢34322¢33382¢34352¢3039332¢33
7340d0a
€34352¢3039332¢33332c34302¢3235230

o]
]
A

M
Rk B

[
n

7 j~l75>56;c>.12:37“:30>5;:>~1_~,55c37':’,
2
33

'424753562¢322¢3 25303535“7“97(;4

pre] [
Ie] f
fre]

32352c303

PO NI R R P RS PRI NI RS R I RS P RS R R |

44
244
447424753562¢322¢312c30352c32392¢3
A4
244

7424753562322

]

3
32
447514753562¢312c3
’44 514"5:56;(: €312
3
c312

Figure 21. Console frame in Hex String format

3.4.1.4 Hex Tabular format

The Hex Tabular format is similar to the Hex String one where all bytes are displayed, but the lines
are broken into 16 byte blocks in the first column with the corresponding UTF-8 characters displayed
in the second column. Non-printing characters are replaced by a period (.).

The information contained in this electronic transmission and any accompanying 23/50
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2c30 $GBGSV, 2, 2,05, 60
2c36 ,64,160,51,6%43.

2c30 312c $GOGSV, 1,1,
2c31 2a35 ,21,053, 34,

$GOGSV,1,1,01,

2c30 $GQGSV, 1,1,
2c38 »21,053,38,8*

2c30 $GIGSV,1,1,01,02
312a 0doa Sl BUAT P T

Figure 22. Console frame in Hex Tabular format

3.4.1.5 Parsed + Hex Tabular format

This is a combination of the Parsed and Hex Tabular formats with the parsed line above the
hexadecimal and UTF-8 table format.

<NMEA (GQGSV, numMsg=1, msgNum=1, numSV=1, svid 01=3, elv_01=21, az_01=53, cno_01=34, signalID=1)>
H 47 5147 5356 2c3l1 2c31 2c30 312c 3033 $GOGSV, 1, 3
32 312c 3035 332c 3334 2c31 2a35 350d 053,34,1*55.

<NMEA (GQGSV, numMsg=1, msgNum=1, numSV=1, svid 01=3, elv 0 , az_01=53, cno_01=30, signalID=6)>
0 5147 5356 s

<NMEA (GIGSV, numMsg=1, msgNum=1l, numSV=1l, svid 01=2,
47 4947 5356 2c31 2c31 2c30 312c 3032
2c35 312c 312a 3741 0doOa

Figure 23. Console frame in Parsed + Hex Tabular format

3.4.2. Satellites frame

The satellites frame is shown in Figure 24. This shows a view of the sky with the satellite locations
based on their elevation and azimuth from the receiver’s position. The outline of each satellite circle
is colored by its constellation and filled by a color representing the signal strength ranging from red
to green. The satellite constellation colors match those used in the signal levels frame. Satellite
identification numbers as listed in Table 1 are displayed inside the circles. Unused satellites with
zero signal strength but known elevation and azimuth have circles filled in black. They can be hidden
or shown using in the setting shown in Figure 25.

The information contained in this electronic transmission and any accompanying 24 /50
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Figure 24. Satellites frame

[ Include Unused Satellites (C/No = 0)
Figure 25. Show/Hide unused satellites setting

3.4.3. Signal levels frame

The signal levels frame is shown in Figure 26. This displays each satellite’s carrier-to-noise (C/No)
level in dBHz with satellites grouped by constellation and in satellite numbering order. Unused
satellites with zero signal strength can be shown or hidden using in the setting shown in Figure 25.
Double-click to toggle the legend on and off.

The information contained in this electronic transmission and any accompanying 25/50
attachments may be confidential or privileged information and are property of SyncWise,
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Figure 26. Signal levels frame

3.4.4. Map frame

The map frame is shown in Figure 27 and Figure 28. This can display several offline or online map
views. The different modes are:

e world: static offline Mercator world map showing current global location

e map: dynamic online map via MapQuest

e sat: dynamic online satellite image with no overlays via MapQuest

e hyb: dynamic online satellite image with road and city overlays via MapQuest

e custom: one or more user-defined offline geo-referenced maps that can be imported

The zoom level can be adjusted for all but the world map between levels 1 and 20. Double-click the
Zoom level label to reset the zoom to 10. Double-right-click the Zoom label to maximize the zoom
to 20.

Tick the Track box to show the position track starting from the current point. Clearing the Track box
will remove the track. Ticking it again starts a new track. The start of the track is marked with @

and the current point is marked with @ If horizontal accuracy is available a circle is drawn around
the current point corresponding to the reported accuracy. An example map is shown in Figure 28.

Double-right-clicking the map will refresh it.

The information contained in this electronic transmission and any accompanying 26/50
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Figure 27. Map frame with world map

Figure 28. Map frame with custom map and track shown

One or more user-defined offline geo-referenced map images can be imported using the Import
Custom Map dialog window in the Option menu. Many image formats are supported. Use a standard
WGS 84 Mercator projection. SyncGEO will automatically select the first map whose extents
encompass the current location, based on the order in which the maps were imported. The minimum
and maximum viable zoom levels depend on the resolution and extents of the imported image and

The information contained in this electronic transmission and any accompanying 27/50
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the user's display. If the zoom bounds exceed the image extents, the background of the zoom field
will be highlighted in red.

Dynamic online maps from MapQuest can be used if an internet connection is available. These
require a Mapquest API key. By default, these maps will automatically refresh every 60 seconds
(indicated by a small timer icon at the top left). See section 4 for instructions on obtaining a Mapquest
API key.

/\  This feature is not intended to be used for real-time navigation.

3.4.5. Spectrum frame

This is not currently supported.

3.4.6. Scatter plot frame

The scatter plot frame is shown in Figure 29. This showe the variability in position reporting over
time. You can optionally enter a fixed reference position. Select Average to center the plot on the
dynamic average position (displayed at top left), or Fixed to center on fixed reference position (if
entered). Check Autorange to set the plot range automatically. Set the update interval (e.g. 4 = every
4th navigation solution). Use the range slider or mouse wheel to adjust the plot range. Right-click to
set the fixed reference point to the current mouse cursor position. Double-click to clear the existing
data.

Figure 29. Scatter plot frame

The information contained in this electronic transmission and any accompanying 28/50
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3.4.7. Rover frame

The rover frame is shown in Figure 30. This plots the relative 2D position, track and status
information for the roving receiver in a fixed or moving base / rover RTK configuration. It can also
display the relative position of an NTRIP mount point and receiver in a static RTK configuration.
Double-click to clear existing plot.

10em
gcm
6cm

4cm

Zcm

Figure 30. Rover frame

3.4.8. Chart frame

The chart frame is shown in Figure 31. This acts as a multi-channel chart plotter, allowing you to
plot a series of named numeric data attributes from any parsed GNSS data source, with configurable
Y (value) and X (time) axes. By default, the number of channels is set to 4, but you can change this
in the syncgeo.json configuration file by setting chartsettings_d numchn_n. FOr each channel, you can
select:

e The identity of the message source, e.g. GNGGA (this is optional)
e The attribute name, e.g. HDOP

e The scaling factor (as a divisor), e.g. 1000

e The Y axis range, e.g. minimum of 0 and maximum of 5.

Wildcards can be used for attribute groups:

° * asterisk = the average of group values
o« + plus = the maximum of group values
°« - minus = the minimum of group values

For example, cno* will plot the average C/No value for a group of satellites. Double-click to clear the
existing data. Also see section 3.4.1.1.

The information contained in this electronic transmission and any accompanying 29/50
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@

L'1?:50:4? 17:51: 17:52:23 17:53:11 17:53:59
|dentity Name Time Range s
GNGGA numSV / +240
PI 1 =1 z = Max Points
1000

Figure 31. Chart frame
If the plotted values are outside the range of the minimum and maximum Y values, the background
of the relevant limit will be highlighted in red as shown in Figure 32. Adjust the limit appropriately.

|dentity Name Time Range s
GNGGA numsvV = 1240

Max Points
1000

Figure 32. Chart frame with out-of-range values

3.4.9. System monitor frame

This is not currently supported.

3.4.10. IMU monitor frame

This is not currently supported.

3.5. Settings frame
The default settings frame is shown in Figure 33. The different sections are:

e Serial Port settings for USB/UART connections

e Additional Serial Port settings — can be hidden or shown with the ¥ /& buttons

e Server settings for TCP/UDP connections

e USB/UART, TCP/UDP, FILE connect, STOP disconnect and EXIT options buttons
e Protocols enabled

e Console format

e Unit settings

The information contained in this electronic transmission and any accompanying 30/50
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e Console buffer and file read settings

e Unused satellites option

e Record log file settings

e Record GPX Track setting

e NMEA, TTY and NTRIP dialog window buttons

e Socket server and NTRIP caster settings

e Public and local IP address

e Socket server settings

e NTRIP caster settings — can be hidden or shown with the ¥/& buttons

Serial
Port

Rate bps [115200 3 o|w
Server |localhost
Port  |50010  Protocol TCP IPv4 jl
[~ TLS [ Self Sign

t| @B |m| €]
USB/UART TCR/UDP FILE  STOP  EXIT
Protocols v NMEA

W RTCM [~ 1Ty

Format Parsed jl [~ Tags
Units DDD 4 Metric m/s 3
W Autoscroll 100 = File Delay [20 3|
™ Include Unused Satellites (C/MNo = 0)
I~ Record Log Binary jl
™ Record GPX Track ™ Database

& &

3
| X

NMEA Config TTY Config NTRIP Client

Socket Server /
MNTRIP Caster

Host 1P |0.0.0.0
Port 50012
Public IP N/A

Mode |SOCKET SERVE: W

Clients 0
- TLS
LAN 1P WA

Figure 33. Default settings frame
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3.5.1. Serial port settings for USB/UART connections

To expand or collapse the USB/UART serial port settings, click the ¥ /& buttons. The expanded
view is shown in Figure 34.

The Rate bps (baud rate) is typically the only setting that needs adjusting, but changing the Timeout
setting in the expanded view can improve performance on certain platforms.
Click the LP USB/UART button to open the port.

The Msg Mode setting defaults to GET, i.e., periodic or poll response messages from a receiver. If
you wish to parse streams of command or poll messages being sent to a receiver, set the Msg Mode
to SET, POLL or SETPOLL.

An optional serial or socket stream Inactivity Timeout can also be set (in seconds; 0O = no timeout).

The User-defined Port setting allows you to manual defined a port name. After entering this click the
£ putton to add it to the list of serial ports above. Clear the field and refresh to remove fit.

Data Bits, Stop Bits, Parity and RTS/CTS and Xon/Xoff flow control settings are also available in the
expanded view.

COM3: USB Serial Device (COM3)

COM10: USE Senal Device (COM10)

Serial

Port

Rate bps 115200 3 S| A
Data Bits 8 3 StopBits 1073

Parity Mone il [ RTS/ICTS [ Xon/Xoff
Timeout (s) |01 3 MsgMode |GET 3
User-defined

Port

Inactivity Timeout (s) 0 jl
Figure 34. Expanded serial port settings for USB/UART connections

3.5.2. Server settings for TCP/UDP connections

The TCP/UDP server settings are shown in Figure 35. To connect to a TCP or UDP socket server
as a client, enter the server address and port (default is 50010), select the protocol (default is TCP)

and click the @ TCP/UDP button. For encrypted TLS connections, tick the TLS checkbox. Tick the
Self Sign checkbox to accommodate self-signed TLS certification.

The information contained in this electronic transmission and any accompanying 32/50
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Server |localhost
Pot 50010  Protocol TCP [Pwd jl
[ TLS [ Self Sign

Figure 35. Server settings for TCP/UDP connections

3.5.3. Opening log files

To open a previously saved binary (non-parsed) log file, click the FILE button and select the file
type (*.log, *.txt, or any file *.*) and path. SyncGEO log file names will be in the format syncgeo-data-
yyyymmddhhmmss . 1og, Where yyymmddhhmmss is replaced by the current date and time, but any binary
log of a GNSS receiver output is acceptable. The File Delay setting sets the delay in milliseconds
between individual file reads, acting as a throttle on file read back. See the warning about reducing
this interval in section 3.4.1.

3.5.4. Disconnecting

To disconnect from any USB/UART, TDP/UDP or FILE connection, click the . STOP button.

3.5.5. Exiting SyncGEO

To close the SyncGEO application you can:

e Click the '} EXIT button in the settings frame,
e Type Ctrl+Q in any window, or
e Click the application’s main close window icon.

3.5.6. Protocol settings

These select which protocols to display; NMEA, RTCM or TTY. Note that this only changes the
protocols displayed in the console frame, not the configuration of the GNSS receiver itself.

See section 3.4.1 and Figure 16.

3.5.7. Console settings

The first group select the console frame display format: Parsed, Binary, Hex Tabular, Hex String,
Parsed+Hex Tabular. The Tags setting is for enabling color tagging of matching text — it is not
currently supported.

The second group select number of scrollable lines retained in the console frame buffer and the
delay in milliseconds between individual reads when reading from a binary file.

See section 3.4.1, Figure 17 and Figure 18.
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3.5.8. Position format and units

These select the format of the position displayed in the banner frame (D.DD / D.M.S / DM.M / ECEF)
and the units (metric/imperial) used for speed and distance values.

See section 3.3 and Figure 15.

3.5.9. Include Unused Satellites

This enables or disables the display of satellites with zero signal strength in the satellites and signal
levels frames.

See section Error! Reference source not found. and Figure 25.

3.5.10. Recording log files

The GNSS receiver output may be recorded in log files by ticking the Record Log checkbox in the
selected format (Binary, Parsed, Hex String, Hex Tabular, Parsed+Hex Tabular) shown in Figure
36. The default format is Binary. When first enabled after starting SyncGEO, you will be prompted
to select the folder into which timestamped log files are saved. Log files are cycled (closed and a
new file opened) when a maximum size is reached, which is 10 Mbytes by default. This can be
changed with the 1ogsize_n setting in the syncgeo.json configuration file.

SyncGEO log file names will be in the format syncgeo-data-yyyymmddhhmmss.log, Where
yyymmddhhmmss is replaced by the date and time when the file is opened.

Untick the Record Log checkbox to stop recording. You can tick the checkbox again to start a new
log file in the same folder. To change the log file folder close and re-open SyncGEO.

® Ensure that you select the Binary format (the default) for recording log files that you want to
open them with SyncGEO later.

La»

[ Record Log Binary
Figure 36. Record log settings

3.5.11. Recording GPX tracks

GPX track files can be recorded by ticking the Record GPX Track checkbox shown in Figure 37.
When first enabled after starting SyncGEO, you will be prompted to select the folder into which
timestamped GPX files are saved.

SyncGEO GPX track file names will be in the format syncgeo-track-yyyymmddhhmmss.gpx, Where
yyymmddhhmmss is replaced by the date and time when the file is opened.

Untick the Record GPX Track checkbox to stop recording. You can tick the checkbox again to start
a new log file in the same folder. To change the GPX track file folder close and re-open SyncGEO.
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I Record GPX Track [~ Database
Figure 37. Record GPX tracks setting

3.5.12. Database

This is not currently supported.

3.5.13. NMEA Configuration dialog

Clicking the {'3'} NMEA Config button shown in Figure 12 opens the NMEA Configuration dialog
window. It can also be opened from the Options menu. This allows sending a variety of NMEA
configuration commands to SyncloT GNSS receivers. It includes the ability to send preset
commands or command sequences. Some GNSS commands are pre-defined. See section 3.7.1.

3.5.14. TTY Command dialog

Clicking the {ﬂ TTY Config button shown in Figure 12 opens the TTY Commands dialog window.
It can also be opened from the Options menu. This allows sending a variety of TTY (non-NMEA)
configuration commands to SyncloT GNSS receivers. It is particularly useful with SyncloT GNSS
module evaluation kits when connected to the MCU. It includes the ability to send preset commands
or command sequences. See section 3.7.5.

3.5.15. NTRIP Configuration (Client) dialog

-
Clicking the &> NTRIP Client button shown in Figure 12 opens the NTRIP Configuration dialog

window. It can also be opened from the Options menu. This allows connecting to a specified NTRIP
caster, parsing the incoming RTCM3 data and forwarding it to a SyncloT GNSS receiver. An internet
connection and access to an NTRIP caster and local mount point is required. See section 3.7.2.

3.5.16. Socket Server /| NTRIP Caster settings
This provides a server function with two modes of operation:

1. Socket Server: An unauthenticated TCP socket server available to any client, including
another instance of SyncGEO using a TCP/UDP connection. In this mode it will broadcast
the host's GNSS receiver data stream connected via USB/UART.

2. NTRIP Caster: An authenticated NTRIP caster available to any NTRIP client including
SyncGEQ’s NTRIP Client using the host's GNSS receiver connected via USB/UART.

By default the Socket Server and NTRIP Caster bind to, or listen on the host address e.e.0.0 (IPv4)
or :: (IPv6), i.e. all available IP addresses on the host machine. This can be overridden via the
socket server settings.

A Clients field shown in the settings frame indicates the number of connected clients; see Figure
38.
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The Socket Server or NTRIP Caster status is indicated in the banner frame when running, otherwise
no icon is displayed.

running with no clients connected

() running with clients connected

3.5.16.1 Server requirements

One of more of the following is required to use the Socket Server and NTRIP Caster:

1. It may be necessary to add a firewall rule and/or enable port-forwarding on the host machine
or router to allow remote traffic on the specified address and port.

2. The Socket Server supports encrypted TLS (HTTPS) connections. The TLS certificate/key
location can be set via environment variable pvenssuTILs _PEMPATH, the default s
$HOME/pygnssutils.pem.

A self-signed .pem file can be created interactively for testing using the openssl| tool:
openssl req -x509 -newkey rsa:4096 -keyout pygnssutils.pem -out pygnssutils.pem -sha256 -days 3650
-nodes

3. Running in NTRIP CASTER mode is requires the host to being connected to an RTK-
compatible GNSS receiver operating in Base Station mode (either FIXED or SURVEY _IN)
and outputting the requisite RTCM3 message types (1005/6, 1077, 1087, 1097, etc.).

3.5.17. Socket Server
To configure a TCP socket server for remote access to a SyncloT GNSS receiver connected via a
USB/UART connection:

1. Select SOCKET SERVER mode and (if necessary) enter the host IP address and port (default
is 50012).

2. Select TLS to enable an encrypted TLS connection.

3. Tick the Socket Server/NTRIP Caster checkbox to activate the server.

4. To stop the server, untick the checkbox.

— Socket Server / Mode |SOCKET SERVE:| ¥
NTRIP Caster
HostIP 0000 Clients 0
Port 50012 [ TLS
Public IP LAN IP
Figure 38. Socket server settings
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3.5.18. NTRIP Caster (Server)

To configure an NTRIP caster for delivering corrections to a remote rover using a local SyncloT
GNSS receiver connected via a USB/UART connection:

1.

2.
3.

No o

8.

Select NTRIP CASTER mode and (if necessary) enter the host IP address and port (default
is 2101).

Select TLS to enable an encrypted TLS (HTTPS) connection.

Additional server settings will be shown to allow configuring a connected RTK-compatible
receiver to operate in either FIXED or SURVEY-IN Base Station mode. Note that parameters
can only be changed while the caster is stopped.

Select the receiver type and click the = send button to send the appropriate configuration
commands to the receiver.

NMEA messages can be suppressed by ticking the Disable NMEA checkbox.

NTRIP client login credentials are set via the User and Password fields.

Tick the Socket Server/NTRIP Caster checkbox to activate the caster.

To stop the caster, untick the checkbox.

Login credentials for the NTRIP Caster are set via the ntripcasteruser_s and ntripcasterpassword_s
settings in the syncgeo.json configuration file, or by setting environment variables NTRIPCASTER_USER
and NTRIPCASTER_PASSWORD.

Default settings are: Host IP: 0.0.0.0, Port: 2101, mount point: pygnssutils, User: anon, Password:
password.

r ﬁg&fsfcizﬁf Mode |NTRIP CASTER 3| L,
Host IP  10.0.0.0 Clients 0

Port 2101 TS

Public IP LAN IP

Configure Base |u-blox ZED-F9 + :‘

Mode |SURVEY IN$| I~ Disable NMEA
Accuracy (cm) [100.0 ﬁ
Lat 0.0
LLH 3 Lon 0.0
Height (m) 0.0
User |anon

Password password

Figure 39. NTRIP caster settings

3.5.18.1 Base Station Configuration

There are three modes shown in Figure 40, Figure 41 and Figure 42.
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e FIXED: In this mode, the known base station coordinates (Antenna Reference Point or ARP)
are specified in either LLH or ECEF (X,Y,Z) format. The coordinates are pre-populated with
the receiver's current navigation solution (if available), but these can (and normally should)
be overridden with accurately surveyed values. If the coordinates are accepted, the the
receiver will start reporting RTCM 1005 or 1006 (ARP) messages containing the base station
location in ECEF (X,Y,Z) format.

e SURVEY-IN: In this mode, the base station coordinates are derived from the receiver's
current navigation solution, provided the prescribed level of accuracy is met within the
specified survey duration. If the survey is successful, the receiver will start reporting RTCM
1005 or 1006 messages containing the base station location in ECEF (X,Y,Z) format. The
surveyed base station location will be updated from the position provided by these messages.

e DISABLED: Base station operation is disabled.

- STDFQTPGICS;S?:; Mode |NTRIP CASTER 3 L‘
HostIP 10000 Clients 0

Port 2101 LS

Public IP LAN IP

Configure Base |u-blox ZED-F9 3 = |

Mode |FIXED ﬂ v Disable NMEA
Accuracy (cm) (3000.0 ﬂ
Lat |37.7999951
LLH ﬂ Lon [-122 4457864
Height (m) |-3.389999999999997
User |anon

Password password

Figure 40. NTRIP caster FIXED mode settings

The information contained in this electronic transmission and any accompanying 38/50
attachments may be confidential or privileged information and are property of SyncWise,
LLC. Any misuse or distribution is prohibited.



=3 SYUNC i SyncGEO User Guide

- FSJTDETPMCS;T;; / Mode |NTRIP CASTER 3 Ll
HostIP 10000 Clients 0

Port 2101 - TLS

Public IP LAN IP

Configure Base |u-blox ZED-F9 = = |

Mode |SURVEY INﬂ v Disable NMEA
Accuracy (cm) |3000.0 ﬂ
Lat [37.7999951
LLH 3 Lon |-122.4457864
Height (m) |-3.389999999999997
User janon

Password password

Figure 41. NTRIP caster SURVEY-IN mode settings

- STDETP‘&‘CS;T;; / Mode |NTRIP CASTER 3 Ll
HostIP 0.0.0.0 Clients 0

Port 2101 TS

Public IP LAN IP

Configure Base \u-blox ZED-F9 3 = |

Mode DISABLED i‘ [~ Disable NMEA

Figure 42. NTRIP caster DISABLED mode settings

3.6. Status line

Examples of the status line are shown in Figure 43. The status line is always visible at the bottom
of the SyncGEO main window and shows the current connection status on the left side and
messages on the right side indicating the result of the last action or other related information.

Dialog windows opened from the Options menu or the buttons in the settings frame also have status
lines showing the result of the last action.

Messages are color coded to indicate their category:

e Success in green
e Information in blue
e Errors or warnings in red
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COM18:USB Serial Device (COM18) @ 115200 WARNING! Stop all active connections before loading configuration
Not connected | could not open port 'COM18": PermissionError(13, 'Access is denied.', None, 5)

Figure 43. Example status lines

3.7. Options dialog windows

3.7.1. NMEA Configuration

The NMEA Configuration dialog shown in Figure 44 can be opened using the E‘} NMEA Config
button or from the Options menu. It provides the following:

e A version panel showing current hardware and firmware versions (via PSYNO10 poll).

e An NMEA Command Configuration dynamic panel providing structured updates via PAIR,
PSYN or PSTM commands. Once a command is selected, the configuration is polled and the
current values displayed. You can then change these values as required and send the
updated configuration. Some polls require input arguments (e.g. portindex) — these will be

set to default values initially, but they can be changed and the poll re-sent using the =/
refresh button.

e A Preset NMEA Configuration Commands panel that supports a variety of user-defined
NMEA commands and queries.

An icon below each = send button indicates the confirmation status of the configuration command:

G pending (i.e. awaiting confirmation)

@ confirmed
0 warning
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€ NMEA Conf guration
Hardware G1 Software G1_1.0.8_000001 NMEA Command Configuration
Firmware 2026/02/12-13:35:39 Protocol N/A PAIR002 GNSS Subsys Power Or o
GNSS/IAS  N/A PAIR003 GNSS Subsys Power Off
Preset NMEA Configuration Commands PAIR004 GNSS Subsys Hot Start
PAIR005 GNSS Subsys Warm St:
GNSS Subsys Power On: PAIR002 PAIR006 GNSS Subsys Cold Star
GNSS Subsys Power Off PAIR003 = PAIR008 GNSS Subsys Get Statu
GMNSS Subsys Hot Start: PAIR004 PAIR023 System Reboot
GNSS Subsys Warm Start: PAIR005 PAIR050 Common Set Fix Rate
GNSS Subsys Cold Start: PAIR006 PAIR058 Common Set Min SNR
System Reboot: PAIR023 PAIR062 Common Set NMEA Out .

NVRAM Save Setting: PAIR513
NVRAM Restore Default Setting: PAIR514

Attribute Value

PSYN010 GET message received

Figure 44. NMEA Configuration dialog

To close the dialog window click the l} EXIT button or the close window icon.

3.7.2. NTRIP Configuration (Client)

= |
2

Type

< |

The NTRIP Configuration dialog shown in Figure 45 allows you to receive and process NTRIP RTK
correction data from an NTRIP caster to achieve cm level location accuracy. It can be opened by

&)
clicking the =+ NTRIP Client button or from the Options menu.

3.7.2.1 NTRIP client requirements
The following is required to use the NTRIP client:

e A SyncloT GNSS receiver connected via a USB/UART connection
e Internet access
e The address of the NTRIP caster (default is rtk2go.com)

The information contained in this electronic transmission and any accompanying
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Login credentials for the NTRIP caster (where required)
Name of local mount point (if not using SyncGEQO’s automatic mount point locator)
Data type (must be RTCM)

3.7.2.2 Instructions

To configure an NTRIP client for accessing an NTRIP caster:

1.

Enter the required NTRIP server address (or IP) and port (default is 2101). For SSL/TLS
(HTTPS) connections (typically on ports 443 or 2102), tick the TLS checkbox. Tick the Self
Sign checkbox to use self-signed TLS certification. For services which require authorization,
enter your assigned login username and password.

Select the Data Type (default is RTCM).

To retrieve the source table, leave the mount point field blank and click the ’ connect button
(the response may take a few seconds). The required mount point may then be selected from
the list, or entered manually. Where possible, SyncGEO will automatically identify the closest
mount point to the current location.

For NTRIP services which require client position data via NMEA GGA sentences, select the
appropriate transmission interval in seconds. The default is None (no GGA sentences sent).
A value of 10 or 60 seconds is typical. GGA sentences sent to the NTRIP caster will be
marked "NTRIP<<" in the console.

If GGA sentence transmission is enabled, GGA sentences can either be populated from live
navigation data (assuming a receiver is connected and reporting a valid position), or from
fixed reference settings (Latitude, Longitude, Elevation and geoid Separation; all four must
be provided). Be sure to select the Receiver option for live data or the Fixed Reference option
and enter the reference information.

To connect to the NTRIP caster, click the » connect button a second time. To disconnect,

click the . disconnect button.
5

If NTRIP data is being successfully received, the NTRIP Client status icon &* is shown in
the banner and the dgps: status indicator should change to YES and indicate the age and
reference station of the correction data (where available). Note that DGPS status is typically
maintained for up to 60 seconds after loss of correction data.

Some NTRIP services may output RTCM3 correction messages at a high rate, flooding the
GUI console display. To suppress these messages in the console, de-select the RTCM
options in the Protocols settings — the RTCM3 messages will continue to be processed in the
background.
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% NTRIP Configuration X

Server tk2go.com
Pot (2101  Protocol IPv4 3
[~ TLS I Self Sign

Mountpoint GMUPDA1

Sourcetable

Version 20 i‘
Data Type RTCM 3]
User

Password

GGA Interval s |6

0 3

¢ Receiver " Fixed Reference
Ref Latitude 0.0 Ref Longitude 0.0
Ref Elevation m 0.0 Ref Separation m 0.0

Connected to rtk2go.com:2101/GMUPD1 Ll

Figure 45. NTRIP Configuration dialog

To close the dialog window click the E EXIT button or the close window icon. This does not close
any open NTRIP caster connection and all settings in the dialog are maintained.

3.7.3. GPX Track Viewer

The GPX Track Viewer shown in Figure 46 can be opened from the Options menu. It can display
any valid GPX file containing track point (trkpt), route point (rtept) or waypoint (wpt) elements against
either a custom offline map image, or an online MapQuest map, sat or hyb view. The MapQuest
options require a MapQuest API key. The Y axis scales will reflect the current choice of units (metric
or imperial). If the GPX track omits a time element, the time and speed axes will be flagged as
nominal. GPX track metadata, including min, max, average (mean) and median elevation and speed

T
values, are displayed in the selected units. Click the = refresh button to refresh the display after

The information contained in this electronic transmission and any accompanying 43 /50
attachments may be confidential or privileged information and are property of SyncWise,
LLC. Any misuse or distribution is prohibited.


https://github.com/semuconsulting/PyGPSClient/blob/master/src/pygpsclient/resources/iconmonstr-refresh-lined-24.png?raw=true

Lsuncr SyncGEO User Guide

any changes (e.g. resizing, zooming or change of units). The location marker indicates the nominal
center point of the track.

£ GPX Track Viewer X

P — S

TR AT | tinds.
00:41:37 00:44:06 00:46:35 00:49:04 00:51:33 00:54:03

Track elements: 449; Distance (m): 9,511.20; Elapsed (seconds): 746.00
Ele (m) min: 68.60 max: 139.20 avg: 109.57 med: 110.40 dif: 70.60

n: 000 max 6 77 ava: 12 90 med

i | Map Ty

pe |custom :tj track 3 Zoom [10 ﬂ G |

GPX data processed E—) l

Figure 46. GPX Track Viewer dialog
To close the dialog window click the E EXIT button or the close window icon.
3.7.4. Import Custom Map
The Import Custom Map dialog shown in Figure 47 can be opened from the Options menu.

Click the ™M |oad icon to open the custom map image location (the default file suffix is *.tif but you

can select any file suffix *.*). Many image formats are supported. Use a standard WGS 84 Mercator
projection when creating the image.
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Enter the map extents, then import the custom map path and extent settings by clicking the = send
button. By default, the imported map will be appended to the bottom of the existing list stored in the
syncgeo.json configuration file. You can click the First? checkbox to insert the map at the top of the
list instead. When displaying a map in the map frame or GPX Track Viewer dialog, SyncGEO will
automatically select the first map whose extents encompass the current location, based on the order
in which the maps were imported.

£ Import Custom Map X

| [~ First?

Minimum: Latitude 38.8748176( Longitude -77.4862412
Maximum: Latitude [39.0291714¢ Longitude -77.2272172

& |
Figure 47. Import Custom Map dialog

To close the dialog window click the l} EXIT button or the close window icon.

3.7.5. TTY Commands

The TTY Commands dialog shown in Figure 48 can be opened using the {i} TTY Config button or
from the Options menu. It allows sending user-defined non-NMEA configuration commands (e.qg.
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AT+ style commands) to the connected serial device. Commands can be entered manually or
selected from a list of user-defined presets.

These checkboxes are shown:

e CRLF: this adds CR and LF line end characters to the command string
e Echo: this echoes outgoing commands on the console with the marker "TTY<<"
e Delay: this adds a small delay between each outgoing command to allow time for the

receiving device to process it

Preset commands can be set up by adding appropriate semicolon-delimited message descriptions
and payload definitions to the ttypresets_1 list in the syncgeo.json configuration file.

An icon below the = send button indicates the confirmation status of the configuration command:

G pending (i.e. awaiting confirmation)

@ confirmed
0 warning

Z

Command
v CRLF [~ Echo v Delay

= |

&
Figure 48. NMEA TTY Commands dialog

To close the dialog window click the 'E} EXIT button or the close window icon.
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3.7.6. Configuration Command Recorder
The Configuration Command Recorder dialog shown in Figure 49 can be opened from the Options
menu.
This allows you to record @ a sequence of NMEA or TTY configuration commands as they are
sent to a device. Once all commands have been captured you can . stop the recording and save
B it to a file. Saved configuration file names will be in the format syncgeo-config-yyyymmddhhmmss.bin,
where yyymmddhhmmss is replaced by the current date and time.

e
Saved files can be reloaded ™l and the configuration commands re-played *.
With a sequence of commands recorded or loaded into memory you can remove the last record with
the @ undo button, or delete all records with the III delete button.

This provides a means to easily reproduce a given sequence of configuration commands, or copy a
saved configuration between compatible devices. The saved configuration files can be in either
NMEA binary (*.bin), TTY (*.tty) or text format (*.txt).

® The contents of a binary (*.bin) config file can be reviewed using SyncGEQO’s file
streaming facility, but remember to set the Msg Mode in the expanded Serial Ports settings
to SET as shown in Figure 50 rather than the default GET capture; and set it back to GET
afterwards.

=4 Configuration Command Recorder X

RECORDING

Recording started E |i

Figure 49. Configuration Command Recorder dialog

Timeout(s) 01 3 MsgMode |SET 3

Figure 50. Msg Mode in the expanded Serial Ports settings

To close the dialog window click the E EXIT button or the close window icon. Any commands in
memory will be maintained.
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4. Obtaining a MapQuest API key

4.1. Requirements

To use the optional dynamic online maps with the map frame or GPX Track Viewer dialog window,
you need to request and install a MapQuest API key at
https://developer.mapquest.com/user/login/sign-up.

MapQuest requires payment card details for the use of this API, but at the time of writing the first
15,000 transactions per month are free and usage beyond this is charged at $0.0045 per transaction.
See https://developer.mapquest.com/faq for further information.

The map refresh rate is intentionally limited to one per minute to avoid exceeding the free transaction
limit under normal use.

/\  This feature is not intended to be used for real-time navigation.

4.2. Instructions

Once you have received the API key (a 32-character alphanumeric string), you can use it either of
the following ways:

1. Copy it to the mqapikey_s quoted string value in your syncgeo.json configuration file.

2. Create an environment variable named mapikey (all upper case) and set this to the API key
value. For Windows it is recommended to define this as a User variable rather than a System
variable.

The map refresh rate can be amended if required by changing the mapupdateinterval_n value in your
syncgeo.json configuration file.

/\  Increasing the refresh rate by lowering the interval will increase your cost.

The information contained in this electronic transmission and any accompanying 48/50
attachments may be confidential or privileged information and are property of SyncWise,
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5. References

This section lists the key references used in the development and integration of G5 Series GNSS

modules.

Table 2. Related Documents

Document Name

Table 3. Terms and Abbreviations

Abbreviation
BDS

Description

BeiDou Navigation Satellite System

CDC ACM Communication Device Class, Abstract Control Model
CR Carriage Return (0xOD character)

ECEF Earth-Centered, Earth-Fixed

EVK Evaluation Kit

GLONASS Global Navigation Satellite System (Russia)

GNSS Global Navigation Satellite System

GPS Global Positioning System

GPX GPS Exchange Format

HAE Height Above WGS 84 Ellipsoid

HDOP Horizontal Dilution of Precision

12C Inter-Integrated Circuit

IMES Indoor Messaging System

JSON JavaScript Object Notation

LF Line Feed (Ox0A character)

LLH Latitude, Longitude and Height

MCU Microcontroller Unit

MSL Mean Sea Level

NMEA National Marine Electronics Association

NTRIP Networked Transport of RTCM via Internet Protocol
NVRAM Non-Volatile RAM

PDOP Position Dilution of Precision

PPS Pulse Per Second

QZSS Quasi-Zenith Satellite System

RAM Random Access Memory

The information contained in this electronic transmission and any accompanying 49/50
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Abbreviation Description

RTC Real Time Clock

RTCM Radio Technical Commission for Maritime Services
SSL Secure Sockets Layer

TLS Transport Layer Security

UART Universal Asynchronous Receiver/Transmitter
USB Universal Serial Bus

uTC Coordinated Universal Time

UTF-8 Unicode Transformation Format - 8-bit

VDOP Vertical Dilution of Precision

WGS 84 World Geodetic System 1984
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