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Notice, Statement and Copyright

ALLYSTAR Technology offers this document as a service to its customers, to support application and engineering efforts
that use the products designed by ALLYSTAR Technology. Products and specifications discussed herein are for reference
purposes only. Performance characteristics listed in this document do not constitute a warranty or guarantee of product

performance.

ALLYSTAR Technology assumes no liability or responsibility for any claims or damages arising out of the use of this
document, or from the use of integrated circuits based on this document, including, but not limited to claims or
damages based on infringement of patents, copyrights or other intellectual property rights.

This document contains proprietary technical information which is the property of ALLYSTAR Technology, copying of this
document and giving it to others and using or communication of the contents thereof, are forbidden without express
authority. Offenders are liable to the payment of damages. ALLYSTAR Technology reserves the right to make changes in

its products, specifications and other information at any time without notice.

For more recent documents, please visit www.allystar.com.
Copyright © Allystar Technology (Shenzhen) Co., Ltd. 2017. All rights reserved.
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OVERVIEW

General description

Satrack is an evaluation software, providing system integrators and end users with a quick and simple way to
interface with ALLYSTAR GNSS chipsets, modules and boards. It enables easy Satellite tracking, GNSS messages
analyzing, logging data receiving, and graphical representation of signaling, satellite communication and

geographical information.
Satrack is designed to communicate with ALLYSTAR’s Cynosure GNSS receiver via serial port or USB port. It

provides general GNSS functions as well as real time and playback evaluation tools.
The purpose of Satrack is to enable users to:

Conduct performance tests on ALLYSTAR and other GNSS devices.

Configure ALLYSTAR GNSS positioning chips and modules.

Update the firmware on GNSS modules.

Features

Control of ALLYSTAR GNSS evaluation kits

Display of Cynosure Binary Protocol

Export data files to Google Earth

Display of NMEA output

File-logging of NMEA output

Support for Windows® XP, Windows® 7 and Windows® 8.1

Applicability table

‘ HD8020 HD8020D HD8020S HD8021 HD8021D HD8021S ‘
‘ HD8022 HD8030 HD8030D HD8030S HD8031 HD8031D ‘
‘ HD8031S HD8032 HD8040 HD804X HD8040D HD8041D ‘
‘ HD8089A HD8089AF HD8090A HD8090AF HD9301 HD9311 ‘

Software version

Satrack V1.29.XXX
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2 GETTING STARTED

2.1 Installation of Satrack

For each type of receiver, please refer to the Applicability Table for the supported ALLYSTAR GNSS modules in

order to install the applicable USB drivers and connect the receiver to the PC.

2.1.1 System requirements

Satrack is built on top of Microsoft .NET Framework 4.0. Please make sure it is installed on the user’s PC. It can
be downloaded from Microsoft:
http://download.microsoft.com/download/2/0/e/20e90413-712f-438c-988e-fdaa79a8ac3d/dotnetfx40.exe

Some features of Satrack require the support from Google Earth. In order to let Satrack reach its best

performance, it is highly recommended to install Google Earth on the user’s PC. It can be downloaded from

Google: http://earth.google.com

2.2  Connect an evaluation kit to the PC

This section assumes that you have an ALLYSTAR evaluation kit. The evaluation kit can be connected to the PC
by using either an USB or a serial cable. In case of using the USB port, a driver is required (please contact our
technical support to get the USB driver if necessary). Be sure to install the driver before connecting the
evaluation kit to the PC.

1) Connect one end of the USB cable to the USB connector on the evaluation kit.

2) Connect the other end of the USB cable to your PC. The USB cable now supplies power to the unit.

3) Connect the GNSS antenna to the interface unit. For the best GNSS reception, place the antenna outside

or near a window.

2.3  Start using Satrack
Satrack is a Windows application. After connecting a GNSS receiver to the PC, double click on the Satrack
application icon to start using it.

2.3.1 Select the COM port or USB port

To connect Satrack with a GNSS receiver through a COM port or USB port on PC, follow these steps:

From the main menu, check the Device combo box, and then choose the desired port.

File View Device Window Help

vy e o -

v P .
C 2~ Device: -

- COM3 i
COMS3 - Positio COM1

Latitud, COM20 i
Longity HD8020 USB_6#2 |

Figure 1 List of available com and usb ports
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2.3.2 Select the baud rate

Select either icon named with “Device settings” on strip toolbar. You can change your bits per second (baud
rate) (It is only availability on com mode).

File View Devic

V(J;iv Device:
R s
1200
4800
9600
19200
38400
57600
115200
230400
460800

Figure 2 List of available baud rates

If the port is selected and the baud rate is set correctly, Satrack program will show the serial data activities on
the screen, as well as the data plots in its open windows. The status bar will show the current communication

state.
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2.3.3 Select the TCP/IP port

To connect Satrack with a GNSS receiver through TCP/IP port on PC, follow these steps:
From the Device menu, check the TCP/IP Set, and then put in the IPAddress and port of the TCPIP.Check
“Enable TCP/IP Port”,then, check the Device combo box, and choose the TCP/IP port.Or,uncheck“Enable
TCP/IP Port”,the Device combo box TCPIP is deleted.

Device
Set NIVIEA
Set Base
Set Serial

Set Down
Set Config
Device Mode 3

Location Port 3

TCPR/IP Set |

= |

Figure 3 Open TCP/IP Set from Device menu

TCP/IP Set

Enable TCPSIFP Fort

TPAddress: 127.0.0.1

Fort: 000

[ Cancel

Figure 4 TCP/IP Set form

EEmEETE . )

File View Dewvice Test Window  Help

Fﬂ-“ '
';:I'r{:- * Device:

Figure 5 List of available TCP/IP port

2.3.4 Select the Location Api Port
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To connect Satrack with a GNSS receiver through Location Api on PC, follow these steps:
From the Device menu, check the Location Port,select open,then, check the Device combo box, and choose the
Location Api port.Or,selected close,the Device combo box Location Api is deleted.

The Location Api port only support Position Information.

Device
Set NMEA
Set Base

Set Serial
Set Down
Set Config

Device Mode

Location Port
TCR/IP Set

COM3

COM1
COM2
COMS3

Figure 7 List of available Location Api port

3 INTRODUCTION TO MENUS AND TOOLBAR

3.1 Main screen
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-
3 Satrack e LAN BN v =0
Menu bar ; , . .
Fle View Device Test Window Help
Tool bar S , o™ Y : e
£l ;)v Device: |COM4 M= l\:?o : < ‘,f - 3 - ‘ & @ @
= =
COM4 - Position Information | = || = || = || coma- Port Monitor o || = | =]
Latitude 3296334 7o $GAGSV,2,1,08,21,77,285,47,27,41,47,44,19,¢ »
Longiude 116317160147 $GAGSV,2,2,08,4,18, 317, 38463
f[]“d“‘_“t ::f AN/ $GAGSV, 2,3,08,21,77,285,47,27, 41, 47, 45,13, ¢
) o { . $BDGSV, 4,1,13,23,71,14,48,32,51,234, 48,3, 82
| o o TEXAL=] | | seocsv, 42,13 16,70, 162, 46, 37, 40, 270, 46, &, ¢
VDOP: 103 ALLYSTAR $BDESV, 4,3,13,20,32,306,44,10, 49,232, 43%63
[ Satin View: 40(GPS:10;QESS:5;BDS 13.CA S LA $BDGSV, 4,4,13,23,71,14, 46, 32,51,234, 46,20, 3
i Satinlse: e $GNEMC, 022042 .000,%,3957.79944 N, 11619.025¢
Spesd: 0lm (0 ms) SCNZDA. 022042 .000.03.04.2019.00.00%43 %
I Heading ¢ ] 1 3
UTC: 3/4/2019 0220420
L
. _ |
(| cOM4 - Signal Strength |= || = |[ = | | cOM4 - Sky Plot
, . =
Wl © Sourcer Device - Fa= I
TEEREEEEERERE BEERE
Status bar Source:SW: 3.018.542ff9da HW:HDB040.76807de54 (115200) [

Figure 8 Satrack main screen

3.2 Menu bar

This section describes the drop-down menu entries. All Satrack functions can be accessed through the menu

bar. Commands can also be accessed by shortcuts that are listed in the menus. Some often used operations

are also available in the different toolbars.

3.2.1 File menu

File | View Device Window

Open outline file

Delete outline file

Realtime Kml Settings
Save As KML/HTML...

Exit

Figure 9 File menu
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Table 1 File menu entries

Open outline file Open a previously recorded log file

Delete outline file Stop replaying the previously recorded log file

Realtime Kml Settings Real time KML configurations.

Save as KML... Convert raw data to KML/KMZ files in order to view them in Google Earth after
tracking finishes.
Exit Exit Satrack.

3.2.2 View menu

View | Device Test Window Help

Paosition Information
Port Monitor
Signal Strength
Sky Plot
Speedometer
Position Map
Chart

Aero Position Info
DR Status

HD Messages

DR Messages
Dgnss User Down

Dgnss Boot Down

Base Connect

Base Disconnect
Base Monitor
Rover Monitor

Rtk Parse

Baseline Information
Sensor Status

Navigation PVT

Multi-Antenna Attitude Determination ToolBars v

ToolBars b ||| Standard ToolBars | Languages b |’7| English

Languages 4 RTK ToolBars | s
¥ | Action ToolBars [z

Figure 10 View menu

Table 2 View menu entries
Position Information Display general position information, including latitude, longitude, altitude, PDOP
(Position dilution of precision), HDOP (Horizontal dilution of precision) and VDOP

(Vertical dilution of precision), time, etc.

Port Monitor

To view ASCII message data from the GNSS receiver, or view HD message data if

your data is Aero.

Signal Strength

Sky Plot

Speedometer

Position Map

Confidential 4

Show signal quality of satellites in terms signal-to-noise ratio, in form of CNR
bars.

Display all plots of position of satellites labeled with their identification number.
Shows the current speed information.

Shows the position plots.

Copyright © ALLYSTAR Page 12 of 51
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Graphical representation of a wide range of combination among various kinds of
data.

Aero Position Info

Show the aero position information.

DR Status

Show the DR status.

HD Messages

Binary message view designed for communicating with GNSS receiver via binary

protocol. It is available while device mode is HD User or HD Boot.

DR Messages

ASCIl message view designed for communicating with GNSS receiver via ASCII

protocol. It is available while device mode is DR User or DR Boot.

Dgnss User Down

Download the firmware in DGNSS user mode. It is available while device mode is
HD User.

Dgnss Boot Down

Base Connect

Base Disconnect
Base Monitor

Rover Monitor

Rtk Parse

Baseline Information
Sensor Status
Navigation PVT
Multi-Antenna Attitude
Determination
ToolBars

Languages

3.2.3 Device menu

Download the firmware in DGNSS boot mode. It is available while device mode is
HD Boot.

Connect to base.

Disconnect to base.

Parse the RTK information of Base .

Parse the RTK information of Rover device.

Parse the RTK detail fo Rover and Base.

Show the baseline status.

Show the sensor status.

Show the navigation PVT information.

Show Multi-Antenna Attitude Determination information.

Select the toolbars show or hide.

Set up the display language.

Device | Test Window  Help

Set NIMEA

Set Base

Set Serial

Set Down

Set Config

Device Mode 3 | HD BOOT

Location Port 3 HD User

TCR/IP Set DR BOOT
DR User

Figure 11 Device menu

Table 3 Device menu entries

Set NMEA rate

Set NMEA message baudrate.

Set Base

Set base param.

Confidential 4
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Set Serial Set the serial port . (It is only availability on COM mode)
Set Down Set the firmware downloading baudrate or packet size.
Set Config Change the fix mode (2D or 3D) on the location judgment.Select save or not save

send data to log file.

Device Mode

Set device mode manually.

Location Port

Add or detele the location port.

TCP/IP Set

3.2.4 Window menu

Add or delete the TCP/IP port,and set the TCP parameter.

Window
Auta Tile

Cascade

Tile Horizontally
Tile Veritically

Close All

Figure 12 Window menu

Table 4 Window menu entries

Auto Tile

Arranges all open dialogs automatically.

Cascade

Arranges all open dialogs cascaded.

Tile Horizontally

Arranges all open dialogs horizontally.

Tile Vertically

Arranges all open dialogs vertically.

Close All

Closes all open dialogs and windows.

3.2.5 Test menu

Table 5 Test menu entries

Test

BD Timing Status

BD Timing Messages
Flotting For SW
Clock Drift

Figure 13 Window menu

BD Timing Status

Shows BD Timing Status information.

BD Timing Messages

Input or output BD timing command.

Plotting For SV

Shows the plot chart for SV.

Clock Drift

3.2.6 Help menu

Confidential 4

Shows. The plot chart for PPM.
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Help

About Satrack

Help

Figure 14 Help menu

Table 6 Window menu entries

About Satrack Shows the about dialog with the software version.

Help Help info.
3.3 Tool bar

€3 voice - "R H @S- G- QOGO W 1 @4 P2 HBROROD

Figure 15 Tool bar

Table 7 Tool bar entries

Baudrate Change the bits per second (baud rate).

hos
4

Connect/Disconnect Connect or disconnect with the GNSS receiver.

Real-time Google Earth link Real-time link to Google Earth.

I ® [\

° Save log Save log from GNSS receiver.

Firmware update in boot mode, only available in boot

Boot Firmware Update

mode.

Firmware update in user mode, only available in user

@ |~

User Firmware Update
mode.

Firmware update in user mode, only available in user

DR Update
L) mode of DR.
=y Firmware update in boot mode, only available in boot
&—’v DR Boot Update
: mode of DR.
: - Restart Restart the GNSS receiver.
Comparison Testing Test the desired GNSS receivers to make a comparison.
Aero Position Information Shows the Aero position information.
@ : Position Information Shows the position information.
L% Port Monitor Shows the port monitor.
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Signal Strength

Shows the signal strength.

-j":“ Sky Plot Shows the sky plot.
O Speedometer Shows the speedometer.
Hu Chart Shows the chart.

"P Position Map Shows the position map.
s DR Status Shows DR Status

Status bar

Base Connect

Base Disconnect

Navigation PVT

Rover Monitor

Base Monitor

Rtk Parse

Sensor Status

Baseline Information

Multi-Antenna Attitude

Determination

Base Connect

Base Disconnect

Shows the Navigation PVT

Shows Rover monitor

Shows Base Monitor

Shows Rtk Parse information.

Shows Sensor Status

Shows Baseline Information

Shows Multi-Antenna Attitude Determination information.

Located at the bottom left corner is the status bar. The standard status bar is updated automatically and

shows the information about the opened file and the connection status, such as the:

Connection state: connected, disconnected, or no connection

Port parameter: port name and baud rate (when the port is connected)

Confidential 4
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4 MONITORING PLATFORMS

Various monitoring platforms can be displayed by clicking their names in “View” from the menu bar or by the
shortcut icons from the tool bar.

The following table shows monitoring platform with their respective related NMEA message(s): (v': Related).

| Pltorm  GGA G GSA GRS GV RMC VG DA
v v v v v

User Position v v v
Com Monitor - - = = - - - -
Signal Strength - = v - v - - -
Sky Plot - = v - v - - -
Speedometer - -- - = = v v -
Position Map v v - = - v - -
Chart 4 = v = - v - -
Messages -- -- -- == = - - -

*  The graphical representations on these platforms are based on the raw messages output from the GNSS receiver. If the message

outputs from GNSS receivers are corrupted due to COM port error or unstable environment, Satrack will not be able to decode the

correct data thus the related platforms may not update accordingly.

4.1 AeroPosition Information

Open “AeroPosition Information” from the menu or tool bar, this platform includes all the information of aero
position. User can select a device from combo box at the top to view user position information. Those
information is displayed as bellows.

COM3 - AeroPosition Information [S=r=]

Packet No: 4 7\
Latitude: 40.103535 \/)
Longitude: 116.46833 fEXAL=l
Altitude: 50 5m  SEEIEIER
PDOP: 1.4

North Speed: 0.02 (m/s)
East Speend: 0 (m/s)
Vertical Speed: 0 (nv/s)

Sat in View: 19
Sat in Use: 17
UTC: 02:18:24.0

Figure 16 Aero Position information

Confidential 4 Copyright © ALLYSTAR Page 17 of 51
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4.2 Position Information

Open “Position Information” from the menu or tool bar, this platform includes all the information of user
position like longitude, latitude, altitude, speed, number of satellites in view, etc. User can select a device
from combo box at the top to view user position information. Those information is displayed as bellows.

COM3 - Position Information oo ==
Latitude: 22.545709

Longitude: 113.936944 N\,
Altitude: 236m  EXAL=]
PDOP: 1.09 ALLYSTAR
HDOP: 0.82

VDOP: 0.71

Sat in View: 23

Sat in Use: 19

Speed: 0 km/h(0 m/s)

Heading: 0

UlLe: 23/11/2017 03:24:10.0

Figure 17 Position information

4.3 Port Monitor

Open “Port Monitor” from the menu or tool bar, this platform allows user to view ASCII message data .

COMS3 - Port Monitor = @]=]
$BDGSV, 4, 4,13, 7, 7,170, 30%SF g
$GNRMC, 033150.000, 2, 2232.74581,N, 11356.21793,E,0.000,0.00,231117, , ,A%43

$GNZDA, 033150.000,23,11,2017, , *49

$GNGGA, 033151.000, 223274576, N, 11356.21796,E,1,18,0.89,21.4,M, -2.4,M, , *SE

$GPGSA, 3, 3,183,193, 15,02, 29, 05, 20,06, , , ,, 1.21,0.89,0.82,1%23

$BDGSA, 2, 3,13, 06,08, 11,03, 09,14,01,02,05,,,1.21,0.89,0.82, 4+07

$GDGSV, 3,1,10,13,82,126, 44,193, 57, 44, 44,15,54, 223, 47, 2, 53,97, 40%75

$GDESV, 3,2,10,29,47,295, 48,5, 45, 20, 48, 20, 38, 305, 38, 6,17, 116, 25%4C

$GDGSV, 3,3,10,30,12,66,17,21,1,313, 47D

$BDGSV, 4,1,13,13,79, 344, 45, 6, 74, 325, 42,8, 70,124, 40, 11, 64, 187, 44%66

$BDGSV, 4, 2,13, 3, 62,189, 37, 9, 60, 254, 39, 14, 56, 335, 46,1, 49,129, 36+5B

$BDGSV, 4, 3,13, 2, 48,239, 39, 4,32, 110, , 5, 24,257, 42,12, 13, 155, 34%56

$BDGSV, 4,4,13,7,7,170, 30%SF

$GNRMC, 033151.000, 2, 2232.74576,N, 11356.21796,E,0.000,0.00, 231117, , , A*4F

$GNZDA, 033151.000, 23, 11,2017, , *48

$GNGGA, 033152 .000, 223274573, N, 11356.21797, £ 9,21.3,M,-2.4,M, , %SE
$GDGSA, 3, 3,183,193, 15, 02, 29, 05, 20, 06, , , , , 1.21,0. .82,1%23
1]
2

$BDGSA, 2, 3,13,06,08,11,03,09,14,01,02,0S,,,1.21,0.89,0.82,4*07
$GPGSV, 3,1,11,13,82,126,44,193,57,44,44,15,54,223,47,2,53,97,41%75

sePeSv, 3,2,11,29, 47,295, 48, 5, 45,20, 48,20, 38, 305,38, 6,17, 116, 25%4D

$GBGSV, 3, 3,11, 30,12, 66,16,12,4,211,,21,1,313, %78

$BDGSV, 4,1,13,13,79, 344, 45, 6,74, 325,42,8,70,124,40,11, 64,187, 43%61

$BDGSV, 4,2,13,3,62,189,36,9,60,254,39,14,56,335,46,1,49,123, 36%52

$BDGSV, 4,3,13,2,48,239,39,4,32,110,,5,24,257,42,12,13, 155, 34%56

$BDGSV, 4,4,13,7,7,170,29%57

$GNRMC, 033152.000,3,2232.74573,N,11356.21797,E,0.000,0.00,231117,, ,A*48

$GNZDR, 033152.000,23,11,2017, , *4B

$GNGGR, 033153.000,2232.74570,N,11356.21801,E,1,18,0.89,21.3,M,-2.4,M, , *5C

$GBGSR, 3, 3,13,193,15,02,29,05,20,06,,,,, 1.21,0.89,0.82,1%23

$BDGSA, 3, 3,13,06,08,11,08,09,14,01,02,0S,,,1.21,0.89,0.82,4*07

$GPGSV, 3,1,11,13,82,126,44,193,57, 44, 44,15,54,223,47,2,53,97,41+%75

$GPGSV, 3,2,11,29, 47,295, 49,5, 45,20, 48,20, 38, 305,38, 6,17,116, 25%4C

$GPGSV, 3, 3,11, 30,12, 66,16,12,4,211,,21,1,313, %78

$BDGSV, 4,1,13,13,79, 344, 45, 6,74, 325,42,8,70,124,40,11, 64,187, 43%61 P
$BDGSV, 4,2,13,3,62,189,36,9,60,254,39,14,56,335,46,1,49,123, 36%52
$BDGSV, 4, 3,13,2,48,239,39,4,32,110,,5,24,257,42,12,13, 155, 35457

$BDGSV, 4,4,13,7,7,170, 30%SF

$GNRMC, 033153.000,2,2232.74570,N,11356.21801,E,0.000,0.00,231117,, ,A*4A
$GNZDA.033153.000.23.11.2017. . %43

< »

m

1

Figure 18 Port Monitor with NMEA messages (ASCII)
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( Select String ﬁ

FIh, GEY

[ Split by “;" ]

Copy Ok ] [ R
Celect

Figure 19 Select display content of Port Monitor

Re-selection of device from list will refresh the message screen and messages from another device are shown
on screen then.

User can copy the output message by selecting them in Port Monitor window and press Ctrl+C to copy them
into the clipboard.

User can select the output message by click “Select”menu and input select message to the Select String

window.

Signal Quality

Select “Signal Strength” from the menu or tool bar, to view signal quality of all satellites from different devices
in form of CNR bars. User can select to view only one device or all devices from combo box at the top. The
order of SVID displayed follows the original output sequence of the source device. However, when all devices
are displayed together, the order of SVID is sorted in ascending order from left to right.

Explanations:

The Signal Strength platform shows the information of signal quality. It uses the GSV NMEA messages to
extract the signal to noise ratio (SNR C/No) and GSA NMEA messages to extract to satellites in use. The
number of SNR bars will vary according to the number of satellites in view.

SNR values are displayed above each corresponding bar. Full scale is considered for any SNR value of 55 dB or
above. Satellite IDs are displayed to identify respective satellites below the signal bars.

Signal bars are displayed in brighter color if the satellite in view is in used as well. Otherwise, signal bars will be

displayed with a transparent color.

Confidential 4 Copyright © ALLYSTAR Page 19 of 51
July 3, 2019



4.5

<

eXar=l
ALLYSTAR Satrack User Manual

COMA - Signal Strength E’@

Lo e e e e (en |en e e (s2e |en |z [eu |ew [en |81 (= |21 |E |w | u

1923 |6 (7|8 | |w |19 |2|> |z |3 =z w14 [w]|n]s]s

Figure 20 Signal Strength

(1) - Alist of satellite IDs at instance, they are in ascending order.The above means frequency,down means
satellite IDs.

(2) - Alist of flags for each satellite.

(3) — A Signal bar in green color, showing signal-to-noise ratio SNR value (49) in rectangular form from a GPS
satellite with ID 26 of frequency GPS L1.

(4) — A Signal bar in green color, showing signal-to-noise ratio SNR value (47) in rectangular form from a GPS
satellite with ID 26 of frequency GPS L5.

(5) —A Signal bar in green color of USA flag,showing signal-to-noise ratio in rectangular form from a GPS
satellite.A Signal bar in red color of China flag, showing signal-to-noise ratio in rectangular form from a BDS
satellite.A Signal bar in white color of Japan flag, showing signal-to-noise ratio in rectangular form from a QZSS
satellite. A Signal bar in blue color of European Union Nation, showing signal-to-noise ratio in rectangular form
from a GALILEO satellite.A Signal bar in yellow color of Russia flag, showing signal-to-noise ratio in rectangular
form from a GLONASS satellite.

(6) - A signal bar and SNR value in a transparent red color, meaning that the BeiDou satellite with ID 19 of B1l is

currently not in use.

Satellites’ azimuth and elevation

Select “Signal Strength” from the menu or tool bar, to view positions of satellites in form of plots.

The sky plot can adjust its forward side (upper side) according to the heading direction provided by the GNSS
receiver. To enable this, please right click anywhere in the sky plot and select “Compass”.

The Sky Plot platform shows the information of azimuth and elevation. It shows satellite position and the

physical antenna mask angle. The satellite position is represented using azimuth, ranging from 0° to 360°, and
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elevation, ranging from 0° to 90° where 0° is the horizon.

o Similar to the Signal Bar platform, Sky Plot platform uses the GSV NMEA messages to extract azimuth and
elevation for each satellite that is in view and GSA NMEA messages to extract the in-use satellites. Satellite IDs
are displayed near the “X” plot to identify respective satellites.

o Plots are displayed in a brighter color for the in used satellites while with transparent color for the not in use

ones.

COM4 - Sky Plot =8 =

Show Elevation
Show Azimuth

Compass

Figure 21 Sky Plots with plots (1)

COM4 - Sky Plot el ]

Figure 22 Sky Plots with plots (II)

. (1) - Plot of position of satellite with ID 22 which is in use, flag of USA means GPS signal.
. (2) -Flag of USA means GPS signal. Flag of China means BDS signal. Flag of Japan means QZSS signal.
Flag of European Union Nation means GALILEO signal.Flag of Russia means GLONASS signal.

. (3) - Plot of position of satellite with ID 19 of transparent flag of China which means BD signal and not in use.
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4.6 Speedometer

Open “Speedometer” from the menu or tool bar, this platform allows user to view the speedometer.

The speedometer can swap its speed displayed unit between km/hr and m/s. To do the swapping, please right
click anywhere on the speedometer and follow instructions.

The maximum speed speedometer can display is 80m/s or 300km/hr.

COM3 - Speedometer

Figure 23 Speedometer

4.7 Position Map

Open “Position Map” from the menu or tool bar, this platform allows user to view the deviation positions in
longitude and latitude relative to a defined reference position.

(1) (3}@ oo s
e {3 Settings

X Xl

22977(0‘ 13.936958

Figure 24 Position Map
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(1) Make sure the connection to devices has been started.

(2) Select “Position Map” in “View” menu.

(3) This platform includes information of user position like longitude, latitude and altitude.

(4) User can select a device from combo box at the top to view user position information from that device.

Position information is displayed as follows.

CON3_2017-09-07_10. 17. 15. cyno — Position Nap =13

LImixesle | P8 [Csuns]

42m

Figure 25 Position Map with default setting

. P1 - Show/Hide information from target device

o P2 - Show/Hide position averaged line from target device

o P3 - Remove all data from target device

o P4 - Show/Hide position averaged line from all device

. P5 - Remove all data from all devices

o P6 - The position chart displaying fixed positions,the different color means different fix mode
o P7 - The height chart displaying fixed altitude

o P8 - Open the setting dialogue of position map platform

. (1) - Show/hide information from target device.

. (2) - Show/Hide position averaged line from target device.
. (3) - Remove all data from target device.

. (4) - Show/Hide position averaged line from all devices.

. (5) - Remove all data from all devices.

. (6) - The position chart displaying fixed positions.

. (7) - The height chart displaying fixed altitude.

. (8) - Open the setting dialogue of position map platform.

4.7.1 Position Map setting
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PositianapSet_ti ng

Center
@ Average
() Latest Node
() Fixed Latitude: |0
Longitude: 0
Height: 50

Horizontal 1000

Yertical: 50

0K | [ Concel |

Figure 26 Position Map setting

o (1) - Configure the centre of position map and height chart to be the average value of all devices.

o (2) - Configure the centre of position map and height chart to be the average of all devices’ latest node.
o (3) - Customize the centre of position map.

o (4) - Auto tune the range on chart so that it fits all data.

o (5) - Fix the display range to a certain value. By doing this, position chart may not be able to display all data,
those out of range data will not be displayed.
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4.8 Chart platform

4.8.1 Interface descriptions

.

COM3 - Chart @ [E=0 ESH =%
Y Latitude @ + None @' T (X Time(sec)@ A RO RO P Y (%)
Selected Time (in seconds): @ime period to flush data (in minutes): |15 @m @@

Figure 27 Chart Platform

. (1) - Display of graphs plotted with various kinds of data.

o (2) - Alist of values can be selected and displayed on Y-axis. Types of value include latitude, longitude, altitude,
PDOP, HDOP, VDOP, speed(m/s), direction(degree) and acceleration(m/s2).

o (3) - Several statistical tools to be selected, only standard deviation and difference between any two devices on
same value on across time are available. “None” means no statistical tool is selected.

o (4) - Fit the Y range.

o (5) - A list of values can be selected and displayed on X-axis. Types of value include latitude, longitude, altitude,
PDOP, HDOP, VDOP, speed(m/s), direction(degree), acceleration(m/s2) and time (second).

o (6) - Fit the X range.

o (7) - Graph(s) can be moved inside chart platform. Click and drag/drop the chart.

o (8) - Zoom in the chart by clicking on one point of chart.

o (9) - Zoom out the chart by clicking on one point of chart.

o (10) - The chart is auto-scaled based on X and Y ranges.

o (11) - Draw a line to connect all plots on same device.

. (12) - Adds a moving average. The average is calculated over the number of most recent values, specified with

the parameter.
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o (13) - Add a function to report significant errors based on the standard deviation of value among all devices
across time. Errors are reported and output to a txt file.
o (14) - Enable/disable the chart to discard data automatically.

4.8.2 Error Report

. Introduction
At the time more than one is connected and reporting error is set up, an error report is generated. It lists out
all significant differences as well as errors in values among all devices. If standard deviation of a value at a
time is higher than maximum allowable standard deviation for same value, it will be reported. For example,
standard deviation of 1.8 of PDOP is recorded at time 1/6/2009 6:49:14 and maximum allowable standard
deviation is 1.0, then it’s reported. A line of UTC (Coordinated Universal Time), value type, data from different
devices and standard deviation at that time is written on that file.
File name is combination of UTC and names of all devices. The file is then saved in a folder called “Error report”
at the same directory of Satrack.exe file.

. Maximum allowable standard deviation
Values chosen for maximum allowable standard deviation are selected through many tests and appropriate
amount of errors are reported in ideal case. Values for maximum allowable standard deviation are listed as

below (in terms of standard deviation):

Latitude (x-coordinate) 20.0
Longitude (y-coordinate) 20.0
Altitude (meter) 30.0

PDOP 1.0

VDOP 1.0

HDOP 1.0

Speed (meter/second) 1.5
Direction (degree) 20.0
Acceleration (meter/second2) 2.0

. Outlook of error report

B (2009-11-24.11.04)_sirf20090601 pm. txt_mtk20090601 pm. ixt, txt - Notepad

Fle Edit Format Wiew Help

Mirimom difference in values among devices regarded as significant error: -~
(In terms of standard deviation)

Uatitude(x-coordinate) - 20.0

Longitude (y-coordinate) - 20.0

Altitude(meter) - 30.0

PDOP -

VDOR - 1.0

HDOP - 1.0

Speed(meter fsecond) - 1.5

pirection(degree) - 20.0

Accmler ationinerar fsacondA2) - 2.0

Time value type ol D2 standardpeviation
1,/6/2000 6:40:14 PDOP 4 1.51 1.245
1/6/2000 6:49:14 VDOP 3.7 0.4 1.z
176/2000 6:49:14 speed 0.113 3.716 1.802
1/6/2000 6:49:15 PDOP 4 151 1.245
1/6/2009 6:49:1 WDOP 3.7 Q.94 1.3
176/2009 6:49:15 speed 0,206 4,962 2.378
1/6/2009 6:49:16 PDOP 4 1.51 1.245
1/6/2009 6:49:16 WDOP 3.7 Q.94 1.3
1/6/2009 6:49:16 speed 0 5.559 2.78
1/6/2009 6:49:17 PDOP 4 1.61 1.195
1/6/2009 6:49:17 WDOP 3.7 0.95 1.375
1/6/2009 6:49:17 speed 0.175 5.199 2.512
1/6/2000 6:48:5 PDOP 3.2 0 1.6
1/6/2000 6:48:53 VDOP 2.9 0 1.45
1/6/2009 6:48:53 speed 6,017 0 3.009
1/6/2009 6:48:54 PDOP 3.2 0 1.6
1/6/2009 6:48:54 VDOP 2.9 0 1.45
1/6/2000 6:48:54 speed 7.155 0 30577
1/6/2000 6:48:55 PDOP 3.2 0 16
1/6/2000 6:48:55 VDOP 2.9 0 145
1/6/2009 648155 speed 6. 769 0 30384
1/6/2009 6148156 PDOP 32 0 16
1/6/2009 6148156 VDOP 2.8 0 145
1,/6/2009 6:48:56 Speed 4231 0 2.116
1,/6/2009 6:49:06 Speed 0.515 4.725 2.108
1,/6/2000 £:49:07 Speed 0.154 4.89 2.368
1,/6/2000 6:49:08 FDOP 4 167 1.165
1,/6/2000 6:49:08 VDOR 3.7 0.96 137
1,6/2000 6:49:08 Speed 0 5.188 2.594
1,/6,/2000 6:49:09 FDOP 4 1la7 1.165
1,/6/2000 £:49:09 VDOR 3.7 0.96 137
1,6/2000 6:49:09 speed 0. 088 5.07 2,401
1,6/2000 6:49:10 FDOP 4 167 11165
1,6/2000 6:45:10 vDOP 27 L6 137
16,2000 6:45:10 speed 0. 083 5.327 2.617
16,2000 6:45:11 PDOP 4 1le7 11165

Figure 28 Outlook of error report
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4.9 DR Status

DRmsg.cyno - DR Status E@

03 Celffemation Stets DR Mede 5 | Dir 5 |lyotitnde: 22 633892 || Heading(® ): 7556
DR full  Gyro gain
Ddo seale  Gyro offset

= Reverze ||Longtitude: 114.0334039( Speed (amfh): 20,592

Altitude: T2.5 FixStatus: [T

[Speed(Kph] v] 25

s — . //

Eeset Fanel 8 5 2

c 1 2 3 4 5 & 7 & 9 10 11 12 13 14 15

Figure 29 DR Status Form

(1) Show the DR calibration status.

(2) Show the DR mode.

(3) Show the DR dir.

(4) Show the latitude,longtitude and Altitude.
(5) Show the heading,speed and fixmode of DR.
(6) Select the date of chart 9.

Speed (Kphl -

gyvro_offzet (Volts)
gvro_gain (Radians =)/ Valt
odo_zcale (Meters/pulze)
gyro_owst (Valt/ T

Baw X-Awis acceleration
Baw YT-Awis acceleration
Baw I-Awis acceleration
Raw X-Awiz angular rate
Baw Y-Awis angular rate
Raw Z-Awiz angular rate
Odemeter count

Vehicule speed (Eph)
Total odo step

Delta odo count

(7) Clear the dr calibration status in 1.
(8) Reset page display.
(9) The chart ,the data of Y is 6,data of X is time.

4.10 RoverMonitor

(1) Make sure the connection to device has been started.

(2) Select “Rover Monitor” in “View” menu.
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User can parse RTK message data from that device.
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COM4 - Rover Monitor

[ 5 (S

RTCM: 1077 (053) 2018-05-15 11.05.43 GpsNur=0 timecfweek = 000014100 sync=l =
RTCM: 1127 (083) 2018-05-15 11.05.42 BdsMNum—0 timecfweek = 000014100 sync=0
BTCM: 1077 (043) 2018-05-15 11.06.25 CpsMum=0 timecfweek = 000002100 syne=1
BTCM: 1127 (022) 2018-05-15 11.06.25 BdsMum=0 timecfweek = 000014000 sync=0
RTCM: 1077 (054) 2018-05-15 11.06.2¢& GpsMum=0 timecfweek = 000003100 syne=l
RTCM: 1127 (031) 2018-05-15 11.06.2¢& BdsNum=0 timecfweek = 000014000 sync=0
RTCM: 1077 {054) 2018-05-15 11.06.27 GpsMum—0 timecfweek = 000004100 sync=l
BTCM: 1127 (053) 2018-05-15 11.06.27 BdsMum=0 timecfweek = 000014000 sync=0
BTCM: 1077 (054) 2018-05-15 11.06.228 GpsMum=0 timecfweek = 000005100 synec=1
RTCM: 1127 (083) 2018-05-15 11.06.228 BdsMNuwm=0 timecfweek = 000014000 synce=0
RTCM: 1077 (054) 2018-05-15 11.06.29 GpsMurm=0 timeocfweek = 000008100 sync=l
RTCM: 1127 (0€3) 2018-05-15 11.0&.29 BdsNum=0 timecfweek = 000014000 sync=0 |E
BTCM: 1015 (081} 2018-05-15 11 _0&.48

RTCM: 1015 (081} Z018-05-15 11 _0&.48

RTCM: 1015 (08&1) Z018-05-15 11 _0g&.48

RTCM: 1013 (081} 2018-05-15 11_06.48

RTCM: 1013 (081} 2018-05-15 11.06.4%9

BTCM: 1015 (081} 2018-05-15 11 _0&.45

RTCM: 1015 (081} Z018-05-15 11 _0&.45

RTCM: 1042 (0&4) Z018-05-15 11 _0&.55

RTCM: 1042 (08&4) 2018-05-15 11_0&.5%

RTCM: 1042 (064} 2018-05-15 11.0&.59 i
1| 1l 3

Figure 30 Rover Monitor with RTK messages Displayed
4.11 BaseMonitor

(10) Make sure the connection to base has been started.
(11) Select “Base Monitor” in “View” menu.

(12) User can parse RTK message data from Base.

baze Nonitor

EBX]

BTCM: 1077 (153} Z2017-0%5-Z& 15 52 _0& GpsMum=2 timeofweek = Z01221C

BTCHM: 1127 (1Lk2) Z017-0%-Ef 15_5Z2_ 06 BdsMum=3 timeofweek = Z01221C

ETCHM: 1127 (158) 2017-0%-26 15_52_06 BdsHum=2 timeofweek = Z01:221C

BTCM: 1077 (153} Z2017-05%-Z2& 1E5_E5Z2_07 GpsMum=2 timeofweek = Z0122:2C

BTCM: 1127 (1Lk2) Z2017-0%-Z6 15 E5z2_07 BdsMum=2 timeofwael = Z01z2:2:2C

ETCHM: 1127 (158) 2017-0%-26 15_52_07 BdsHNum=2 timeofweek = Z012:22C

BETCM: 104z (0&4) 2017-0%-2& 15_5z_07

BTCM: 104z {(0&4) 2017-0%-Z& 15_L5z_07

BETCH: 1042 (064} 2Z017-0%3-26 15_52_07

ETCHM: 104z (0e4) 2Z017-053-25 15.52.07

BTCM: 1077 (1E3) Z2017-05%-ZF& 1E5_E5EZ2_08 GpsMum=2 timeofweek = Z01223C

BTCHM: 1127 (1Lk2) Z017-0%-Ef 15_5z2_ 08 BdsMNum=2 timeofweek = Z01z2z23C

ETCHM: 1127 (158) 2017-0%-26 15_52_03 BdsHNum=2 timeofweek = Z01223C

BETCM: 104z (0&4) E017-0%-2& 1lL5.E5Ez_ 08

BTCM: 1077 (1E53) Z2017-0%-Z6 15_E5EzZ2_0% GpsMum=2 timeofwael = Z01z2:z24(

BTCHM: 1127 (158) Z2017-03-26 15_52_ 03 BdsNum=23 timeofweek = Z01z2z24(

iDTCM: 1177 (l1E8) FO17-09-26 15 EF 09 BdsNum=9 timecfweek = ZO1Z74E
*

Figure 31 Base Monitor with RTK messages Displayed
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4.12 RTK Parse

(1) Make sure the connection to device or base has been started.

(2) Select “Rtk Parse” in in “View” menu.

(3) User can parse the RTK detail of rover or base .The RCV is “base” means base data,or means rover data.
(4) User can parse the “Obs data”,”Nav GPS”and”Nav BDS”.

COM4 - RTCM Parse == |
Faw EDS -

SAT PRM Status AODE AODC A He. Toe Toc Trans Am) e io{deg) OMEGAO(d.. omeg *
ol 1 QK 1 1] 1] 00 183600 183600 2018-05-1511.07.39 42165264.273  0.00033059 5.00637 -150.11347 67.981
oz 2 QK 1 0 0 00 183600 183600 2018-05-1511.07.39 42163998.502  0.00003510 670937 -137.33745 -109.5
co3 3 Ok 1 [ [ 00 183600 183600 2018-05-1511.07.39 42163662246  0.00098561 5.32840 -147.43789 77345
a4 0K 1 1] 1] 00 183600 183600 2018-05-1511.07.39 42164911466 0.00028330 5.57483 -139.35861 -146.¢
€05 5 Ok 3 [ [ 0 183600 183600 2018-05-1511.07.39 42173073.732  0.00056515 6.13360 -140.53725 -94.81
e 6 QK 1 1] 1] 00 183600 183600 2018-05-1511.07.39 42162978.270  0.00676828 54.15182 -40.41529 -128°
oy 7 0K 1 1] 1] 00 183600 183600 2018-05-1511.07.39 42159362.673  0.00627372 5265229 76.65398 -160.¢
cos 8 Ok 5 [ [ 00 183600 183600 2018-05-1511.07.39 42164738.270  0.00318137 58.28887 -161.23763 -154.:

1 1] 1] 183600 183600 2018-05-1511.07.39 42159692472  0.00548305 54 46062 -38.01767 -140.t
mn-mn:-
11 11 [ 00
Cclz 12 1] 00 0.000 0.00000000 0.00000 0.00000 0.0001
C13 13 [ 00 0.000 0.00000000 0.00000 0.00000 0.000
C14 14 1] 00 0.000 0.00000000 0.00000 0.00000 0.0001
:1|= - [T — ] oo fonnannen mannnn o nonmen nmr“

Figure 32 Rtk parse with rover and base

4.13 Baseline Information

Open “Baseline Information” from the menu or tool bar, this platform includes all the information of baseline
information like north,east, vertical, length,cource UTCTime etc. Those information is displayed as bellows.

COM3_2017-12-22_14.30.29_LOG_SYALY_AGP... [ = | & |[sZ3a] |

baseline(North): 0.867 m

baseline(East): 0473 m

baseline(Vertical):  -0.020 m

Length: 0.988 m

Course: 28.63

Pitch: -1.68

FixMode: RTK Fix

UTCTime: 06:31:11.0

Figure 33 BaseLine Information Form
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4.14 Sensor Status

COM3_sensor.GPS - Sensor Status . E@

Gyroscope Supported

% 0. 1287
T 0. 1877
g z 0.2521

TEWF 22,0000

hoeelerometer Supported =
X 0.1910
by 0. 1675
z 9. Te51
| Reset | 3

Figure 34 Sensor Status Form

o (1) - Display gyroscope supported x,y,z and tempture.

o (2) — Display accelerometer supported x,y,z and tempture.

o (3) —Reset page display.

o (4) =Show the chart,the red line is Gyroscope X,the green line is Gyroscope Y,the blue line is Gyroscope Z.
o (5) - Show the chart,the red line is Accelerometer X,the green line is Accelerometer Y,the blue line is

Accelerometer Z.

4.15 Navigation PVT

Open “Navigation PVT” from the menu or tool bar, this platform includes all the information of pvt position
information like GPS time,longitude, latitude, altitude, FixType,PDOP and so on.Those information is displayed

as bellows.
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COM3_2018-07-09_15.Typel.GPS - Navigatio... | = | & |[s£3a]

GPSTime: 2009/114044.000s

CPUTimeTag: 114044.000s

FixType: Valid

TimeFlag NavFlag: 4.0

Lat,Lon, Alt MSL: 22.4259746.114.2113646,57.240,

Pos Est Acc EN.U:
Velocity E.N,U:

Velocity EN. U Est Acc:

0.494,0.513,1.036
0.002,0.000,0.000m's
302.08.624.65,585 46m

Ground Speed: 0.002m's

Speed Est Acc: 0.000m's
Heading M. V: 0.00000,0.00000
Heading Est Acc: 0.00000

PDOP: 1.11

BaselD: 0

Sat in Use: 61

DiffTime: 65535

UTCTime: 9/7/2018 07:40:26

Figure 35 Navigation PVT Form

4.16 Multi-Antenna Attitude Determination

Open “Multi-Antenna Attitude Determination” from the menu or tool bar, this platform includes all the
information of Multi-Antenna Attitude Determination information like Course,Pitch,Raw of Baseline
vector,Baseline projection in East direction,in North direction,in Up direction and so on.Those information is

displayed as bellows.

COM3_2018-07-10_22.05.20 typeZ.ayn... |- = | & |[eE3a]

Baselins E N U: 0.70.-0.54 -1.14m
Bassaline Langth: 1.44m
Course Pitch Raw: 127.62084.-52 46741 0.00000

Course,Piteh Raw Diff : 0.00000.0.00000,0.00000

TimsFlag ADFlag: 7.3
FixnTvpa: RTE Float
UTCTime: 10/7/2018 14:05:48

Figure 36 Multi-Antenna Attitude Determination Form

4.17 Plotting For SV

Open “Plotting For SV” from the menu, this platform display a chart CNR of the PRN 202 with the time as
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below.lt is also show the average cnr,max cnr and min cnr.

COM4 - Plotting For SV EI@
CHR
FRW 20z 60
Average: 38.24 48
Max 39.00

Min 37.00 % — P — s St vt et St —
.
12
0

0 20 40 60

Figure 37 Plotting For SV Form

4.18 Clock Drift

Open “Clock Drift” from the menu, this platform display a chart PPM with the time and PPM rate with the

time as below.

COM4 - PPM ===

PPH / Time —-— PPN Rate/ Time

0.353
0.3528
0.3526
0.3524
0.3522

0.352
0.3518

0 20 40 60 80

15

1
05
0
0.5
-1

-1.5
0 20 40 60 80

Figure 38 Clock Drift Form

4.19 Communicate with GNSS receiver (HD8020/8030 series)

Open “Messages” from the “View”, the Messages handled the communication in binary protocol between
computer and GNSS receiver, for the details on how to use binary protocol, please refer to the protocol

specification.
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Messages = @

[=- ACK

ACK CFG-PRT (Port configuration) 0s
HAK
[+~ AID

- CFG Port: |UART 1 v

SIMPLERST
- SLEEP @ Baudrate (bps):
PWRCTL

FHUP
FRT
nSG
PPS
CFG
DOP
ELEY
NAVSAT

. HEIGHT
BYPASSCON
ENG
ENG_FILTER
ENG_RF
MMEAVER

- SBAS
SPDHOLD
EPHSAVE

[+ MOX

[ NAV
- RXM F1 D9 06 00 08 00 01 00 00 00 00 00 00 00 OF AO

- BOOT
[ BOOT2

[+ BOOT3

@ Send [&EPoll CMD ( 4 ) - @gl Lock

Figure 39 Messages form

o (1) - List of messages to communicate with GNSS receiver.

o (2) - Button to send binary message if applicable.

o (3) - Button to poll binary message if applicable.

o (4) - Command mode, you can select HEX mode or txt mode.

o (5) - Button to lock screen update to region (6) and (7).

o (6) - It has different orientation for its respective binary message, depending on the node selected in (1).
o (7) - Region show binary message going to send/received in HEX.
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4.20 Communicate with GNSS receiver (HD8089A/8090A series)

Open “DRMessages” from the “View”, the Messages handled the communication in ASCII protocol between
computer and GNSS receiver, for the details on how to use DR ASCII protocol, please refer to the protocol
specification.

DRMessages L= ﬂ@
e GNSS-COLD (Cold Start) 0s
[ o |
= O )
WARM | Clear Almanac
MMEAONOFF o -
SRR || Clear Ephemeris @
GPSRESET Mask! 7] Clear Position
GPSSUSPEND - S
GPSRESTART {9 Clear: Tins
TIMEINV
GETSHWVER
SBASONOFF
{#- TEST
[#-5QT
[+)-CFG
(#- DR
- GEO
$PHDCOLD,E @
@ Send [ Poll
Figure 40 Messages form
. (1) - List of messages to communicate with GNSS receiver of DR.
. (2) - Button to send ASCII message if applicable.
. (3) - Button to poll ASCIl message if applicable.
. (4) - It has different orientation for its respective ASCIl message, depending on the node selected in (1).
. (5) - Region show message going to send/received in ASCII.
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6 Set NMEA

To enter the rate setting dialog, go to menu “Device” and select “Set NMEA”.User can set the nmea rate of
GGA,GLL,GSA GRS,GSV,RMC,VTG and ZDA as below.

,
Set NMEA Messages s b Som)

FGPGEA:

Set
$GPGLL: - 1

ance
FGPGSA:

g Default
GPGRS

FGFGSY: = [[] Set baudrate

$GEEMC = 115200
FGRVTG:

[[] 5ave

FGPZDA:

Figure 41 Set NMEA Form

6.1 Set Base

To enter the base setting dialog, go to menu “Device” and select “Set Base”.

ST e S R —=

W HIRIP () Board

Firip Settings Board Settings
Address: 10.12.35. 332 ComPort: |COM& @
Port: 8001 Baud: 115200

Usernama: nuser @
F d: assword
aATEWOr T @ Lat/Lon/Hei ght

Mountpoint:  RICHSZ e e 0. 00000000
Ntrip Location Settings ¥: 0. 00000000 @
Use = manmal location - i 0. 00000000
Latitude: 39 116253256 Latitude: |39 545323
Longitude: 116254522 @ Longitude: [116. 245343
Altitnde: 39,1 i [

[] Log SBV@ Base Data Save

Figure 42 Set Base Form

(1) Chose the Base source,NTRIP or Board.
(2) If(1) choose NTRIP, input NTRIP settings as address,port,username,password.
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(3) If(1) choose NTRIP,press update button to get mountpoint,or input manually.

(4) If(1) choose NTRIP ,input the location settings.If choose”Use a manual location”,input the longitude,
latitude, altitude,or use the rover position.

(5) User can choose save or no save base data and base log to the log file.

(6) If(1) choose Board,input the board com port and baud rate.

(7) If(1) choose Board, input the longitude, latitude, altitude,or XYZ of the board position.

6.2 Set Serial

To enter the serial setting dialog, go to menu “Device” and select “Set Serial”.
User can change the COM port as DRT,RTS,and read the status of COM port as DCD,DRT,DSR ,RTS,CTS as below.

sesel =
COM: comns
‘ ITE t H ITR 4 H t 4 ITE ‘

RIS t ‘ RIS § H t 4 RIS ‘

Status: Conmected |
DCD: Falze RI:
ITE: True LSE: Fals=e
RTS: False CTS: False

Figure 43 Set Serial Form

6.3 Set Down

To enter the down setting dialog, go to menu “Device” and select “Set Down”.
User can change the download baudrate from 1200 to 921600,0r user defined baud (It is only availability on

com mode).User can change the download packet size(lIt is only availability on HD BOOT mode) .

DownBand; -
UzerBaud:
BOOTPacketSize: 1K -

Figure 44 Set Down Form
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6.4 Set Down

To enter the config setting dialog, go to menu “Device” and select “Set Down”.
User can select the fix mode 2D or 3D .And user can choose the fix time include initialization time or not. User

can also select save the send data to the log file or not .

r m

FixMode: 20 -

FixTime: Ho Initialization -

[] SendDataSave

| ok | | Cencal

Figure 45 Set Config Form

7 HOW TO

7.1 Raw data logging/replaying

Satrack allows recording and playing log files. After connected to COM port or USB device, user can choose to
save immediate data from GNSS receiver through COM port or USB into log files by clicking icon named “Save

Log” on the tool bar.

File View Device Window  Help

;:;,, Device: COM3 =" @» Hv @ : - \j) -

MNormal Log
Extend Log
NLog SaveAs
ELog SavehAs

Figure 46 Save Log entries

7.1.1 Raw data logging

1) Click the “Save Log” button to start raw data logging.
2) Choose the following options to set file format and file directory.
»  “Normal log”: save only NMEA messages. Directory of the saved normal log files is at My
Documents\Satrack\logs. File name format: <Port name>_<Date>_<Log Start Time>.cyno.
»  “Extend log”: save all messages. Directory of the saved extend log files is at My
Documents\Satrack\logs. File name format: <Port name>_<Date> <Log Start Time>.GPS.

»  “NLog SaveAs”: save extend log to the address user selected.
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»  “ELog SaveAs”: save extend log to the address user selected.

3) Click the “Save Log” button again to finish raw data logging and save the log file.
7.1.2 Raw data replaying

After finish raw data logging and save the log file to the desired file directory, user can click “File” in the menu
bar to choose “Open outline file” to select the log file to replay it. To stop replaying the log file, click “Delete

outline file”.
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7.2  Set NMEA message rate

Satrack allows user to change each NMEA message output interval, click “Device” in the menu bar to choose
“Set NMEA rate”. Select the target option, and then modify the message rate values. (0 refers to disabling that
message output, any values greater than 0 refer to the interval in seconds that message should output. The

maximum output interval for a message is 255 seconds). Click “Save” to confirm and transmit the configure

messages.
Set NMEA Messages L=
g A
$GPGGA: 1 s —
$GPGLL: 0 s
$GPGSA: 1 2
$GPGRS: 0 2
$GPGSY: 1 a [] Set baudrate

$GPRMC : 115200
$GPVTG:

[] Save

$GPZDA:

Figure 47 Set NMEA message rate

. The default values of NMEA messages rate is the recommended minimum output for Satrack to gather
information. If too few messages are enabled, some views in Satrack may not work probably as their required
information does not exist.

o  The more messages output every second means more information could be shown. However, more message

output requires higher bit rates. Recommended baudrate for normal usage is 115200kbps.

7.3 Cold/Warm/Hot start

Select “Restart” from the tool bar, you can send a cold/warm/hot start to the receiver. After a cold/warm/hot

start, you can check the result from the status bar.

File View Device Window Help

2
Cold Start
Warm Start

¢ )
(c3

vy -
(© 5+ Device: COM3 - || =i @
. .,j i

Hot Start
Factory Start

Set Board Sys Data

Figure 48 Cold/Warm/Hot start
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Table 8 Cold/Warm/Hot start description

Sends a cold start command to the receiver. All information is
Cold start

deleted from the memory.

Sends a warm start command to the receiver. Only the ephemeris is

Warm start

deleted from the memory.

Sends a hot start command to the receiver. No data is deleted in the
Hot start .

receiver.

7.4  A-GNSS online and offline

Satrack allows user to save the time, location and ephemeris information to the receiver, thus it provide
A-GNSS for a cold or warm start online or offline. Click “Restart” from the tool bar to choose “Set Board Sys
Data”. You can get ephemeris information from online mode or offline mode. Ephemeris information from

online mode is getting information from website http://agnss.hdbds.com. Ephemeris information from offline

mode is getting information from self-board, or another board.

Set Board System Da_ E@lﬂ

[¥] Time (UIC) and Location

04/12/2017  08:40:38 5| [¥] USe System Time
= Time Acc 1]

[7] Location
= Latitude: N

= Longitude: E
Ellaieht Meter (s)
= Pos. Acc: [t}
[V] Ephemeris
@ Online Mode
(7) Outline Mode |COM3

StartMode: @ ColdStart ) WarmStart ® None@

| -
Oxﬂ@ 0x0B 0x32 0x45 0x01 0x0B 0x01 0x84 0x7S 0x0D OxAl Ox2A OxE9 OxAd Ox—

0 0x0 1 OxSA 0x15 Ox8A 0x01 0x92 0x9C 0x45 0xFA 0x2E 0x37 0xE1 Ox1D Ox1D O]
0xF1 0xD9 OxOB 0x32 0x45 0x01 0x0B 0x0D 0xFS 0x42 0x0D OxAl OxEF OxE4 OxDE Ox|
6 0x0D OxAl 0xCS 0x0B 0x53 0x09 0x08 0x47 0x9E 0xE1 OxCF Ox41 0xEZ2 Ox1D OxFE 0
0xF1 0xD9 Ox0B 0x32 0x45 0x01 0x0B 0x15 0x8E 0x79 0x0OC OxAl OxBS 0xTC OxSA Ox|._
F 0x0D OxAl 0x26 0xB6 Ox9F 0x02 Ox11 0x18 Ox11 0xTC OxC4 0x2D 0x20 Ox1C Ox9A 0™
0xF1 0xD9 0x0B 0x32 0xC3 0x00 0x0B Ox1E 0x8D OxDE 0xOC OxAl OxFD 0xT4 Ox8B Ox
0xF1 0xD9 0x0B 0x33 0xCC 0x01 0xO0B 0x01 0x1S 0x9F OxEA OxCA 0x2D 0x91 0x38 Ox
9 0xD1 0x40 0x38 0x00 0x00 0x6S 0xT0 0x92 0x04 OxTA 0x04 OxFF 0xEC 0x48 0xD3 0
AB 0x33 OxAl Ox27 OxCF OxFF OxFF 0xE4 0x21 0x00 0x00 Ox2A 0x1D 0x00 0x00 0x4D
0xF1 0xD9 0x0B 0x33 O0xCC 0x01 0x0B 0x07 0x22 OxDA OxES OxCA OxAl 0x8C 0x1T Ox
S 0x15 0x40 0x35 0x00 0x00 0x68 OxEC OxB4 0x26 0x47 OxFS OxB4 0x99 OxEB 0xS6 0 _

< [ 4

Figure 49 A-GNSS online and offline

o (1) - Send time to assistant position. Or use system time or user set time.

o (2) - Send location to the assistant position, including latitude, longitude, height and position accuracy.

o (3) - Send ephemeris information to the assistant position. User can choose to get ephemeris information
online or offline mode.

o (4) - The cold start mode or warm start mode.

o (5) - The ephemeris information. If the “Ephemeris” is checked, then press F1, you can get the ephemeris

information.

7.5 Compare testing
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If there are multiple receivers connected, Satrack allows user to make comparison of those receivers at the

same time. Just click “Comparison Testing” from the tool bar to choose the desired test item: Cold start,
Warm start, Hot start, Reset, Factory reset and Ephs start (A-GNSS).

File View Device Window Help

= = i
i-’;)v Device: COM3 - = ?&}H‘ O : - .’¥ T %E: ‘@ l"--.f.-

Cold Start
Warm Start

Hot Start
Reset
Factory Reset
Ephs Start

Figure 50 Compare testing
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8 GOOGLE EARTH SERVER

This section gives an overview of the Google Earth server support in Satrack. The Google Earth server can
continuously send positioning data in a specific format to the Google Earth application. By hosting such a

server in Satrack we are able to visualize positioning data in real time.

8.1 Real time tracking with Google Earth

1) Inorder to use real time tracking with Google Earth, please make sure Google earth is installed on the
computer.

2)  Establish the communication between Satrack and the receiver.

3) Select “Real-time Google Earth Link” from the tool bar to direct to Google Earth.

4) Only some limit latest nodes are showed, if it is needed to investigate a long chain of nodes, please log

the raw messages from device and use Save KML dialog to convert raw data to KML/KMZ files in order to

view them in Google Earth after tracking finishes.

& Google Earth

v Search [ ] Q& (@ (B

FiyTo | FindBusnesses | Drectons

Flytoe.g. 37 25,818 N, 1.

v Places
4 V& My Places
7/8 others
78 scenarios
4 V'@ Temporary Places
+ V3 Realtime GPS.kml
Y@ satrack

[« EIRESE:
v Layers Earth Gallery »»

4 W= primary Database
& P Borders and Labels
7B Places
- ¥ Photos
== Roads
7)) 3D Buildings
C@ ocean
3% weather
Clde Gallery

@ Global Awareness
O More

h.

Figure 51 Google Earth
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After real time tracking is enabled, the option for real time tracking will be available. To enter the setting

dialog, go to menu “File” and select “Real Time Kml Settings”.

« (1)-
- (2)-
- (3)-
- (4)-
- (5)-
- (6)-
- (7N)-
- (8)-

Real-time Kml Option @
Follow Device: {CDM3 vl@
View
[V] Auto Update Vi ew@ View
—
View Range(n) 1000 @ = =]
View Direction: _a‘ ‘
a0

Path

Maximum node: 500 @
") 3-Dimensional (@ Horizontal

Path Width: [3 2
Fath Opacity: TO 2 % @

Track orientation.

Figure 52 Real time Kml option

Choose the GNSS device to follow when adjusting view.

Auto update view to the latest position of following device.

The distance of the view point from the last position fix node.
Select fixed view direction or relative angle with heading direction.
View angle relative to sea level. 90 degrees means perpendicular.

Maximum latest node to store and display.

Project path shadow onto the ground. (Only applicable in 3D mode.)

. (9) - Extrude path onto the ground. (Only applicable in 3D mode.)

. (10) - Width of the path.

. (11) - Opacity of the path.
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After logging the raw messages from the receiver, Satrack allows user to convert raw data to KML/HTML files.

And then user can view them in Google Earth.

1) Go to menu “File” and select “Save KML/HTML” .

2) Choose “Input” to browse for the desired output folder with raw data messages. The file list is read from
folder under user profile, My Documents\Satrack\logs.

3) Click “Browse...” to set the file directory where the saved files should be stored.

4) There are some options for KML file settings. Set advanced options if needed (e.g. line color, alpha, time
constrain, indicator).

5) Choose the files, and then click “Save(Google)” to start converting the files. When finishes the KML files
converting, user can view the file in Google earth.

6) Choose the files, and then click “Save(GAD)” to start converting the files. When finishes the HTML files
converting, user can view the file in Golden Map.

7) Choose the files, and then click “Save(Baidu)” to start converting the files. When finishes the HTML files

converting, user can view the file in Baidu Map.

*

http://www.google.com/earth/learn

For details of viewing the converted files by using Google Earth, please refer to Google Earth User Guide:

—~
log
File Hame Start Time (Loc... End Time (Local... Color
5 i
[] com4_2019-04-03_15.49.07. cyno  03/04/2019 15:4. .. 03/04/2019 15:4. ..
[] coms_2019-04-03_15. 43. 10. GBS 03/04/2019 15:4. ..  03/04/2019 15:4. ..
1)
Select A1l
Jutput p. “programmeinavi gationhSatrackiclienthclient_
Folder:
Options(KML): Wé e [] Open £ile(s) on Complete @
Appearance Time Constraint
dlpha g2
0-255) a [ Enable
D Show the place mark e From: 01701 0o
| Indicate 36 " ght change eed meters @ 01/01/2009 2356
2D fix

Figure 53 Save as Map file

(1) - Click to change the track color in the output file.

(2) - Show or hide advanced options.

installing Google Earth for opening the converted files.

(4) - Set the alpha of the path viewing under Google Earth.

(3) - Indicate whether to open the saved files automatically when saving completes. It is highly recommend

. (5) - Set to extract a period of time from the input files to be converted.
. (6) - If checked, there will always have a node code beside the node icon.
. (7) - If checked, the icon of a node will be in green color if the statement holds.
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o (8) - If checked, the icon of a node will be in red color to indicate 2D position fix.
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9 FIRMWARE UPDATE

9.1 Preparation

To update firmware please ensure the following steps have been done before proceed:
o You have prepared a write version of the firmware file.
o You sure you have the need to update firmware.

. Make sure your receiver can enter BOOT mode.

9.2 Firmware updating for HD8020/8030 series

9.2.1 Updating in User normal mode

1) Connect to the target receiver through COM ports or USB ports.

2) Select “User Firmware Update” from the tool bar.

Fle View Device Window Help

3..}' Device: COM3 ~ |l gf}_, Hv : - CJ -

l User Firmware Update ]

Figure 54 User firmware update

3) Afile choosing dialog will be shown.
4) Find the file to send and press “Open” to start sending the file and finish firmware updating.

9.2.2 Updating in BootROM command mode

1) Connect to the target receiver through COM ports or USB ports.
2) User needs to use the PRTRG and PRRSTX buttons on the EVK board. Press the PRTRG button first, and
then press PRRSTX button. After that, release the PRRSTX first, and then release the PRTRG button.

. o = : it :I 7
PSS DRTRG PRRSTX [
: ¢ s r « A |

’ R [ | il

& W

3) Disconnect the receiver first by clicking “DisConnect” from the tool bar and then reconnect the receiver
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again by clicking “Connect” from the tool bar. The receiver will enter the BootROM command mode.

4) Select “Boot Firmware Update” from the tool bar.

o

File View Device Window Help

;{1;)- Device: COM3 ~ |l @, HI- 'f, 3 - \-:) >

[ Boot Firmware Update h

Figure 55 Boot firmware update

5) Afile choosing dialog will be shown.

6) Find the file to send and press “Open”.

7) Press “Send” to start sending the file and click “Close” to close the updating window after firmware
updating finishes.

8) After firmware updating completed, press PRRSTX button on the EVK board to restart the receiver.

9.3 Firmware updating for (HD8089A/8090A series)

9.3.1 Updating in User normal mode (DR update)

1) Connect to the target receiver through COM ports.
2) Select “DR Update” from the tool bar.

File View Device Window Help

~, | 2
L ‘!‘jv

DR Update i

0 3+ Device: COM3 -\ C‘ Hv
e ' 2

Figure 56 User firmware update

3) Afile choosing dialog will be shown.

4)  Find the file to send and press “Open” to start sending the file and finish firmware updating.
9.3.2 Updating in BootROM command mode (DR Boot update)

1) Connect to the target receiver through COM ports.
2) Enters the BootROM command mode.
3) Select “DR Boot Update” from the tool bar.

File View Device Window Help

Eilév Device: COM3 ~ |l t;._';\:’ HI' k_—’é : v 3 <

DR Boot Update i

Figure 57 Boot firmware update

4) Afile choosing dialog will be shown.

5) Find the file to send and press “Open” to start sending the file and finish firmware updating.
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1)
2)
3)
4)
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SS Boot Down
r - “
DFirmware Update ‘-\ A - =B -
FilelFPath ©C:\Users'wanglm. LOCAL\Deslktophfwhapp GFS_ED_S1012TaB1. cvim
Mazter)
File2Fath o:\Users\wanglm. LOCAL\Desktop' fw'app GFS_ED_S4459T0ac. cyfm
(Flave)
Baud: 4B0E00 Packetl: FilelSize: 162K
Add (D) 0000000 FacketZ: FileZSize: 159K
Frogreszsl: | |
Progrezs2: | |

Figure 58 Dgnss Boot down

Connect to the target dgnss receiver through COM ports in boot mode.

Select “Dgnss Boot Down” from the tool menu.

Two files choosing dialog will be shown.

Find the files to send and press “Send” to start sending the file and finish firmware updating.

9.5 DGNSS User Down

1)
2)
3)
4)

r — =
DUserrimnars Updte | — =
FilelPath D:'programmeinavigationiSatrackiclienticlient #9%Releaze\Satrac
Master)

FilefFath O '\programme‘navigation‘Satrackhclienticlient ?9%Release‘Satrac
(Slawve)
Packetl: FilelSize: 1TTE Band: 115200
PacketZ: FilePSize: 155K
Progressl: |
FrogressZ: |

Figure 59 Dgnss User down

Connect to the target dgnss receiver through COM ports in user mode.

Select “Dgnss User Down” from the tool menu.

Two files choosing dialog will be shown.

Find the files to send and press “Send” to start sending the file and finish firmware updating.
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9.6 Firmware updating caution

DO NOT interrupt file transfer, keep program running and make sure all cables are well connected when file is

transmitting.
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