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1. GENERAL DESCRIPTIONS

1.1. Satrack Overview

Satrack provides a platform for Satellite tracking, analyzing GNSSmessages,
logging data received, graphical representation of signaling, satellite
communication and geographical information.

Satrack is a Windows application which is designed to communicate with
HED’s Cynosure GNSS receiver via serial port or USB port. Satrack provides
general GNSS functions as well as real time and playback evaluation tools.

1.1.1. Real time tracking

Satrack can undergo real time processing of the collected information.
Satellite tracking, signal strength, read through raw NMEA messages print
out and render real time path tracking to Google Earth. Raw NMEA
messages can also be logged at the same time for use later on.

1.1.2. Replaying log files

Other than real time tracking, Satrack also provides option for re-playing
data from file(s). Such feature provides room for revisiting special log or
playback scenarios for testing and investigating GNSS receiver behavior.

1.1.3. Post processing

Satrack also provides function for post-processing logged data such that
raw data stored in files could be converted into KML/KMZ files format which
contains easy to read and nicely organized graphical information. User
could also specify several options and constrains in order to customize the
output file(s).

1.2. Before Started

Satrack is built on top of Microsoft .NET Framework 4.0, and please make
sure it is installed. It can be downloaded from Microsoft

http://download.microsoft.com/download/2/0/e/20e90413-712f-438¢c-988e-
fdaa79a8ac3d/dotnetfx40.exe

Two 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 onto the computer. It can be downloaded from Google
http://earth.google.com
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1.3. Satrack Main Platform

® Satrack

File View Device Window Help

Eifi%:.}']]evice: comzz 'Qii' @:. G(Jv @ iu ? .

$CNGEV, &, 6,21 ,26,7,92 38557 ~
$GNEMC, 012253 001,A, 400066336, 0, 11628 14858,
$GNZDA,0lZ253.001,21,08,2015,—-7,45%58

$GHNGEGA, 012254 001,4000 66336,H, 11628 14858 K, .
$GNGESA, A, 3,2710,19,08,208,207,27,07,203,201, 16
$GHNGSA,A,3,04,204,09,30,205,23,01,26,,,,,0.96

Latitude:  40.011056
Longitude: 116469143 %
Altitude: 89.1m

PDOP: 0.96 HED

HOOP: 0.68 $GNGSV,&,1,71,210,84,279,47,19,80,223,49,8,79
VDOP: 0RT $GNGEV,6,2,21,207,65,139,46,27,56,46,49,7,52
Satin View: 21 $CNGEV,6,3,21,201,39,145,43,16,32,78,46,202,31
atin view. $GNGSV,5,4,21,4,27,162,43,204,26,123, 41,212 .21
Satin Use: 20 $GHGEV,6,5,21,30,21,314,42,205,15,245,34,23, 1.
Speed: 0 km/h(0 my's) $CNGEV,.6,6,21,26,7,92, 37755

$GNEMC, 012254 001,A,4000_ 66336, N, 116258 14858,
$GNZDA.0lZ254.001.21.08.2015 .~7 . 45*5F s’
<

Heading: 0.5
21/8/2015 01:22:54.0

IHII: 2.001. T0TTed2  HDBO30. 282047T61e (1152000 [

Figure 1.1 — Screenshot of Satrack Main Platform

® Satrack

File VWiew Dewice Window Help

1;;:- Device: COMZO -Qi:) - @ :,

Figure 1.2 - Menu items and strip bar at the top of Satrack main platform

=)
® N
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1.3.1. Menu items

File File related operations, such as save raw log files into KML/KMZ
files or real time kml configurations.

View Choose for additional sub-platforms to view. They include user
position, com monitor, signal power, sky plot, speedometer,
position map, chart and messages.

Languages of user interface can also be selected here.

Device | Configure the settings of COM port(s) and File(s).

Set device NMEA message rate.
Connecting and disconnecting all configured devices.
Window | Functions for re-ordering sub-platforms’ position and included the
index of the opened windows for quick and easier substitute.
Help Information about Satrack
1.3.2. Sub platforms overview
User position 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 Allow user to monitor the current raw data read into

Satrack.

Signal Strength | Show signal quality of satellites in terms signal-to-noise

ratio, in form of CNR bars.

Sky Plot

Display all plots of position of satellites labeled with their
identification number.

Speedometer Display current speed information.

Position Map Display position plots.

Chart Graphical representation of a wide range of combination
among various different kinds of data.
Messages Binary message view designed for communicating with

GNSS receiver via binary protocol.

Satrack User Manual
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2. STEP BY STEP START UP

2.1. Setting up COM ports and USB ports
2.1.1. Setting up COM ports and USB ports

Check the Device combo box, it will appear the exist ports.As the figure
2.3,the exist ports are com ports:COM3,COM1,COM20 and usb port:HD8020
USB_6*1.Check the port you want ,you will connect to the port and
communicate with it.

® satrack

Dewice fWindow

File Help

3}*Dev1ce |‘E|% E!]

COmMz
|comy
CONZ20 — Poszifs) k=

HOG020 USE_B#Z

Latitude: 40.011048

Figure 2.1 — exist ports

¥iew

2.1.2. Change your bits per second

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).

® satrack

File View Dewice Window He

BT ;.. Dewice: COMZO

1200 | )
ion Informati
4800

800 tude: ¢
19200 gitude: |
33400 |tude: ¢
STEOOD P: (
230400 P: (
480500 _ P: _ (
sar in View: ‘
Sat in Use: ‘
Crhaad: )

Figure 2.2 — change your bits per second
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2.2. Setting up Log Files

Clicking “Open outline file” in “File” menu to select a file.

N

Then you can find the file in the device combo box.Then you can use it.

w

You can change the speed of the log,and stop pause the log play.

B

Clicking “Delete outline file” in “File” menu delete a file.

™ Satrack

File | ¥iew Dewice Window Help

| Open outline file

Delete outline file

Eealtime Eml Settings
Save Az ML ..

Exit I:
Lonqgitude:

Figure 2.3 — Choose target log file

W cotrack

File VWiew Dewice Window Help

Dewice: COMZ_Z015-0T-2Z_05.49 = |- 3
&

Figure 2.4 — Choose target log file

]
1
Z
2

$GNGEV, 6, 4
$GNGEV,6,5

_ll D $CGNGEV, 6,6
$GNEMC,011:

Figure 2.5 — Control the target log file
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® Satrack

File | ¥Wiew Dewice Window Help

:| Delete cutline file

Realtime Eml Settings
Save Az KML. ..

Exit I: 40.011053
Congitude: 116.469149

Altitude: 86.3 m
PDOP: 1.04
HDOFP: 0.63
VDOP: 0.83

Sat in View: 23

Figure 2.6 — Delete target log file

2.3. Retrieve setting
The using port settings are saved in hard drive of local machine. Settings
will be loaded automatically when Satrack starts next time.

2.4. Start reading data

1. Data from GNSS receivers can be read through COM ports or from
existing files. Before start, make sure either COM port or log file device
source has been configured already.

2. To start reading data, select a device near “Connect” icon on strip
toolbar and then click the icon to connect to selected device

® Satrack

File V¥iew Dewice Hindow Help

T Sy

E :‘:{jv Devicea: |m |*|_ﬂ‘,"’ ¢ "

Figure 2.7 — Connect to a device

3. As soon as the Connection has started, all data from devices are read
and decoded to track information.

4. To disable the connection, click the icon named “Disconnect” (previously
named “Connect”) on strip toolbar to disconnect only selected device.

Satrack User Manual
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W Satrack

File V¥iew Dewice fWindow Help

iy
(0 vevico: (DM || -

QIEI] — Position Information

Figure 2.8 — Disconnect a device

2.5. Raw datalogging

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 strip toolbar.

™ Satrack

File View Dewice Window Help

I ol
(103 vevics: [T ||~

QIZI] — Position Information

X

LatitUde: 40011036 HLog Sawveds
Longitude: 116.469156 ELog Savehs
Altitude 871 m

Figure 2.9 — Press the Save Log button

Click “Normal log” to 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.

Click “NLog SaveAs” to save extend log to the address user selected as
figure 2.10.

Click “Extend log” to 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.”

Click “ELog SaveAs” to save extend log to the address user selected.
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3. DEVICE MENU

3.1. Set NMEA Message Rate And Baudrate

3.1.1. The Dialog

S5et NEEA Nessages

$GEGGA: 3
$GEGLL: 0 A N3
$GEGSA: 1 A
$GEGES: 0 A N4
$GEGSY: 1 A
geemmc:  (N11g A
$GEVTG: 0 A
$GEZDA: 0 A

Figure 3.1 — NMEA Message rate setting dialog

N1 - It is optional to set the baudrate of the communication channel,lt is
only visiable in COM mode.

N2 - Transmit configure message(s).
N3 - Do nothing and leave this dialog.
N4 - Return NMEA message rate to default values.

N5 - Changing NMEA Message Rate

3.1.2. Steps

To change each NMEA message output interval, select the target devices in
N1. After that, modify the message rate values in N2. (O 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). Press N4 to confirm and transmit the configure messages.

3.1.3. Effects

The default values of NMEA messages rate is the recommended minimum
output for Satrack to gather information. If too few messages are enabled,

Satrack User Manual
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some views in Satrack may not work probably as their required information
does not exist. (Refer to Section 4)

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 9600kbps.

3.1.4. Changing Baudrate

After baudrate of the connected devices has changed, Satrack will update the
baudrate to use automatically. If any transmission problem appears after
changing baudrate, please configure COM port settings again as described in
Section 2 and reconnect the devices.

3.2. Set Down Rate

3.2.1. The Dialog

Download Set

Download Baudrate: 460500 W

Figure 3.2 — Down rate setting dialog

You can change your bits per second (baud rate) to download firmware(lt is
only availability on com mode).The rate is only availability to down(boot mode
or user mode) as chapter 7,the rate NMEA out is no change.
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4. MONITORING PLATFORMS

Various monitoring platforms can be displayed by clicking their names in
“View” menu or by the shortcut icons on the top right corner of Satrack main
platform.

™ Satrack

View | Device Window Help

Fosition Information
Fort Monitor

Signal Strength

Sky Flot

Speedometer

11058
169135
m

Position Map
Chart

Meszages

Langnages 3

wLAAAT D UL

Sat in View: 22

[ S I I SR B el

& o2 @ all P

Figure 4.1 — Button to show monitoring platforms

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

To enable/disable NMEA message output. Please refer to Section 3.

Platform GGA GLL GSA GRS GSV RMC VTG ZDA
User X X X X X X X X
Position

Com Monitor

Signal Power - - X - X - - -
Sky Plot - - X - X - - -
Speedometer - - - - - X X -

Satrack User Manual
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Position Map X X - - - X - -
Chart X - X - - X - -
Messages - - - - - - . ;
Remarks:

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. User Position
1. Make sure the connection to devices has been started.

2. Select “User Position” in “View” menu.

3. This platform includes all the information of user position like longitude,
latitude, altitude, speed, number of satellites in view, etc.

4. User can select a device from combo box at the top to view user position
information from that device. Those information is displayed as follows,

CON20 — Position Information [Z”Elrg|
Latitude: 40.011037
Longitude: 116.469157
Altitude: 87.1m
PDOP: 0.86
HDOP: 0.63 HE D
VDOP: 0.59

Sat in View: 23
Sat in Use: 23

Speed: 0 km/h(0 m/s)
Heading: 0.5
UTC: 20/8/2015 03:16:35.0

Figure 4.2 — Display of position information in User Position Information platform

Raw Data Monitoring

Satrack User Manual
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Make sure the connection to devices has been started.
Select “Com Monitor” in “View” menu.

User can select a device from combo box at top left hand corner to view
data (ASCII message) from that device.

CONZ20 — Port Nonitor

$GNGEV,5,1,22,11,79,153,48,208,75,292,47, 211,609,251 ,49,4,65,96,49%58 A
$GNGSV,5,2,23,210,64,210,45,1,60,16%,49,30,55,273,48,7,52, 217, 46*55
$GNGEV,6,3,2%,8,50,50,48,19,47,49,468,217,46,458,46, 207, 44,173, 44*5E
SGNGEV,5,4,23,203,44,190,43, 201,358,145, 43,25, 34,309, 45,202,530, 230, 39*5F
$GNGSV,5,5,22,204,26,123, 41,205,165, 249 ,32,27,12,64,327,17,8,254 ,20%53
$GNGEV,6,6,25,532,8,18¢2,36,22,6,47,58,153,6,309, 38*50
$GNBMC,031726.001,4,4000. 66222 ,0,11625 . 14942 ,E,0.00L1,0.50,200815,0.0,E,
$GNZDA,031726.001,20,0%, 2015, -7, 45*5F
$GNGGA,031727.001,4000. 66222 ,0,11625_ 14947 ,E,1,23,0.63,95.0,8,-7.9,M, ,°
$GNGSA,A,3,11,208,211,04,210,01,50,07,08,19, 212 ,207,0_86,0.63,0. 59*25
$GNGSA,A,3,203,201,25,202,204,205,27,17,32,22,13, ,0_86,0.63,0. 59*22
$GNGSV,5,1,22,11,79,153,47,208,75,292,47,211,69,251,49,4,65,96,49+57
$GNGSV,6,2,253,210,64,210,45,1,60,163,48,530,55,273,48,7,52,212, 46%54
SGNGEV,5,3,23,8,50,50,458,19,47,49,46, 217, 46,45, 46,207, 44,173, 44*5E
SGNGEV,5,4,22, 203, 44,190,427, 201,38, 145, 42,25, 34,309, 45,202,520, 220, 3953
$GNGEV,5,5,2%,204,26,123,40,205,16, 749 ,33,27,1%,64,38,17,58,254 ,20%6D
$GNGEV,6,6,23,32,8,188,36,22,6,47,38,13,6,309, 38*50

SGNEMC,031727.001,4, 4000 66222 M, 1162514942, E,0.000,0.50,200815,0.0,E,
{4CNZDA _031727.001.20.08 7015 .—7.45*EE b
< >

Figure 4.3 — Com Monitor with NMEA messages(ASCII)Displayed

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 Com Monitor and
press Ctrl+C to copy them into the clipboard.

4.2. Signal Quality

1.
2.

Make sure the connection to devices has been started.

To view signal quality of all satellites from different devices in form of
CNR bars, select “Signal Power” under” View” menu item.

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:

Satrack User Manual
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The Signal Power 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 darkened color.

CON20 - Signal Strength Mi=E

B4

7 g 11 13|1?|13|22|2? 28 | a0 32|2'.'I1|2‘.'[2|333|234|235 207 B‘.'E‘21l'.'l|211|212

Bl
B2
B3

B4

BS

B6

Figure 4.4 — Satrack sub-platform (Signal Power)
- SNR value (40) from satellite with ID 14
- A list of satellite IDs at instance,they are in ascending order.

- signal bar in green color,showing signal-to-noise ratio in
rectangular form from a GPS satellite with ID7

- a signal bar and SNR value in a darkened green color,
meaning that the GPS satellite with ID 4is currently not in use

- signal bar in red color, showing signal-to-noise ratio in
rectangular form from a BeiDou satellite with ID201

- a signal bar and SNR value in a darkened color, meaning that
the BeiDou satellite with ID211 is currently not in use

Satrack User Manual
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4.3. Satellites’ Azimuth and Elevation

1.

To view positions of satellites from devices in form of plots, select “Sky
Plot” under’View” menu item.

User can select a device from combo box at the top.

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 elevation, ranging from 0° to 90° where 0° is the horizon.

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.

Plots are displayed in a brighter color for the in used satellites while with
darkened color for the not in use ones.

CON20 — S5ky Plot

Figure 4.5 — Sky Plots with plots(l)
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- [BX]

Figure 4.6 — Sky Plots with plots (11)

Y1 - Plot of position of satellite with ID 26, which is in use ,“x”and
green color means GPS signal.

Y2 - Plot of position of satellite with ID 21 which is not in use ,“x
and green color means GPS signal.

Y3 - Plot of position of satellite with ID 202 which is in use”+"and
red color means beidou signal.

Y4 - Plot of position of satellite with ID 205 which is not in use”+”and
red color means beidou signal.

4.4. Speedometer

1. To view positions of satellites from devices in form of plots, select
“Speedometer” under ‘View” menu item.

2. User can select a device or from combo box at the top.

3. 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.

4. The maximum speed speedometer can display is 80m/s or 300km/hr.
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CON?20 — Speedometer

140 160
120

Figure 4.7 — The two mode of speedometer

4.5. Position Map

1.
2.
3.

Make sure the connection to devices has been started.
Select “Position Map” in “View” menu.

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

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.
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CON20 - Position Nap Mi=1E]
LY e[ settines
IR S )

Figure 4.8 — Position Map with default setting

P1 - Show/Hide information from target device

P2 - Show/Hide position averaged line from target device
P3 - Remove all data from target device

P4 - Show/Hide position averaged line from all devices
P5 - Remove all data from all devices

P6 - The position chart displaying fixed positions
P7 - The height chart displaying fixed altitude

P8 - Open the setting dialogue of position map platform
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Setting dialogue of Position Map platform.

PS1

PS2

PS3
PS4
PS5

Center
i
O Late=st Hode
S2 _
Fixed Latitude:
S8
Longitude:
Height:
Range
@Autn
PS4 ) Fixed Horizontal
PS5 Vertical:
| o0& | | Cencel |

Figure 4.9 — Position Map with default setting

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

- Configure the centre of position map and height chart to be the
average of all devices’ latest node.

- Customize set the centre of position map.
- Auto tune the range on chart such that it fits all data.

- 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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4.6. Chart platform

4.6.1. Interface Descriptions

CON20 — Chart

11’| Latitude v| Hone "|| ‘}{| Time [zec)

ESelectHQTime [in seconds]HS

Figure 4.10 — Chart Platform
H1 - Display of graphs plotted with various kinds of data.

H2 - 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).

H3 - 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.

H4 - Fitthe Y range.

H5 - Alist 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).

H6 - Fit the X range.

H7 - Graph(s) can be moved inside chart platform. Click and
drag/drop the chart.
H8 - Zoom in the chart by clicking on one point of chart.
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H9 - Zoom out the chart by clicking on one point of chart.
H10 - The chart is auto-scaled based on X and Y ranges.
H11 - Draw a line to connect all plots on same device.

H12 - Adds a moving average. The average is calculated over the
number of most recent values, specified with the parameter.

H13 - 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.

H14 - Enable/disable the chart to discard data automatically.

4.6.2. Steps to use Chart Platform
1. Make sure one or more devices are chosen beforehand.

2. The button for discarding data (H15) is advised to be enabled at the
beginning so the graphs are shown smoothly. i.e. Discarding data is
enabled in default.

3. Connect device(s) and graph(s) is/are displayed on chart platform across

time.

CONZ0 — Chart

Speed(mis) |"|Hone - I ¥ Time(sec) - o 4B "'\-!‘ ':" HI" Ml |E|

! Selected Time (in seconds): Time pericd to flush data (in minutes]: q

Figure 4.11 — A graph displaying speed against time from one device - al.gps
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CON20 — Chart

|Y|Hone - I ¥ Time(=zec) * ‘E" +\'\ —\,'\ Fzﬂ .ﬁm‘: _f-' |§|

Selacted Time (in zecends): Time period to flush data [in minutes): 4

Figure 4.12 — A graph displaying altitude against time from two devices

4. Values on Y-axis and X-axis can be changed anytime by selecting values
in combo boxes H3 and H6. Time can only be selected in value selection
on X-axis.

5. On the other hand, difference between any 2 devices on same value is
displayed by selecting “Diff Dx - Dy” ,where x and y are device number.
Select “None” to disable the display of graph of standard deviation and
difference all the time.
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CONZ20 — Chart

T Speedimfs) * H I /% Timelzseq) - w | P x E’I Al @

Selected Time (in seconds): Time period to flush data (in minutes):

L

Figure 4.13 — A graph showing standard deviation of altitude from all log files

CON20 — Chart

T Directionidegzre = H I ¥ Time(=zec) * 'f' +:" ‘\.!‘ l‘zﬂ Fw': / |§|
Selected Time (in seconds): Time period to flush data (in mimmtes]): ‘_,

Figure 4.14 — A graph showing difference between device no.1 and no.2 on value of

direction across time

6. Moving average curve is displayed by clicking the symbol H14.
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7. User can use the tools (fit range, auto-scale, zoom in/out, move) to fit
their viewing style and monitor the graph in detail.

4.6.3. 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 t 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/second?2) - 2.0
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Outlook of error report

B (2009-11-24.11.04)_sirf20090601 pm. txt_mtk20090601pm.txt. txt - Notepad

File Edit Format Yiew Help

minimum difference in wvalues among dewices regarded as significant error: -
{In terms of standard deviation)

Latitude(x-coordinate) - 20.0

Longitude(y-coordinate) - 20.0

Altitudefmeter) — 30.0

POOP - 1.0

wooP - 1.0

HooP - 1.0

Speed(meter ssecond) - 1.5

pirection(degree) - 20.0

Accelerationfimeter /seconds2) - 2.0

Time value type Dl D2 standardoeviation
1/6/2000 6:49:14 FDOP 4 1.51 1.245
1/6/2009 6:49:14 WDOP 3.7 0. 54 1.38
1/6/2009 6:49:14 speed 0.113 3,718 1.802
1/6/2009 6:49:15 FPDOP 4 1.51 1.245
1/6/2009 6:49:15 WDOP 3.7 0. 54 1.38
1/6/2009 6:49:15 Speed 0.208 4,862 2.378
1/6/2009 6:49:16 FDOP 4 1.51 1.245
1/6/2000 6:49:16 WDOP 3.7 0. 54 1.38
1/6/2000 6:49:16 Speed 4] 5.559 2.78
1/6/2009 6:49:17 FDOP 4 1.61 1.195
1/6/2000 6:49:17 WDOP 3.7 0. 095 1.375
1/6/2009 6:49:17 Speed 0.175 5.199 2.512
1/6/2000 6:48:53 PDOP 3.2 0 l.a
1/6/2009 6:48:53 WDOP 2.9 o) 1.45
1/6/2000 6:48:53 Speed 6.017 0 3,008
1/6/2000 6:48:54 FPDOP 3.2 o) 1.6
1/6/2009 §:45:54 VDOP 2.9 o] 1.45
1/6/2000 6:43:54 Speed 7.155 0 3,577
1/6/2009 6:48:55 FDOP 3.2 0 1.4
1/6/2009 6:48:55 WDOP 2.9 0 1.45
1/6/2009 6:48:55 Speed 6. 769 o) 3.384
1/6/2000 6:48:56 FDOP 3.2 0 1.6
1/6/2009 6:48:56 WDOP 2.9 o) 1.45
1/6/2009 6:45:55 Speed 4.231 Q 2.114
1/6/2000 6:49:06 Speed 0.515 4,725 2.105
1/6/2009 6:49:07 speed 0.154 4,89 2. 368
1/6/2000 6:49:08 PDOP 4 1.a87 1.165
1/6/2009 6:49:08 WDOP 3.7 0. 96 1.37
1/6/2009 6:49:08 Speed 4] 5.188 2.504
1/6/2009 6:49:09 FDOP 4 1.67 1.165
1/6/2009 §:49:00 VDOP 3.7 (.56 1.37
1/6/2009 6:49:09 Speed 0. 088 5.07 2.4091
1/6/2009 6:49:10 FDOP 4 1.67 1.165
1/6/2000 6:49:10 WDOP 3.7 0. 96 1.37
1/6/2009 6:49:10 Speed 0.0093 5.327 2.617
1/6/2000 6:49:11 PDOP 4 1.a87 1.165

Figure 4.15 — Outlook of error report

4.7. Communicate with GNSS receiver

1. To view positions of satellites from devices in form of plots, select
“‘Messages” under ‘View” menu item.

2. User can select a device from combo box at the bottom.

3. 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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Nez=zages

[+ ACK -
[=- ATT F
ALM
EFH
NI Port: |UART O v |
EXT-AUTOBASIC
FOSTIME Baundrate U:'PSJZ |1152|:||:|
PEPH_GFS
PEPH_ED
- CFi3 M1
SIMPLERST
SLEEF
PYRCTL
FHUF
M5G
323
CFG
Dor FL D9 06 00 08 00 00 2E 30 30 00 C2 01 00 SF 32
ELEV =
HAVSAT
HEIGHT
BYPASSCOM
ENG
ENG_FILTER
ENG_EF

T ALTT

-
@sendj( L& Fall ][ CHD |
M?2 M3

CFG-PRT (Port configuration) (FL: & B1 35

ANA
VIO

M7

1
M4
Figure 4.16 — Initial view of Messages form
M1 - List of messages to communicate with GNSS receiver.
M2 - Button to send binary message if applicable.
M3 - Button to poll binary message if applicable.
M4 - Command mode, you can select hex mode or txt mode.
M5 - Button to lock screen update to region M6 and M7.
M6 - It has different orientation for its respective binary message.
Depending on the node selected in M1

M7 - Region show binary message going to send/received in HEX.
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5. TOOLBAR

™ Satrack

File VWiew Dewice Window Help

ﬂi - Devicn{: comzo ] - [ ..

Q} — Pozitivia Informa... |a ﬁ‘EJ

Latitude: 40103498 $CNGEEL A, 2,
Langitude: 116469089 FGHGEA A, 3,
Altitude: 479 m $GHNGSY, 6,1,
PDOP: 1 $GHNGEV, 6,2,
HDOP: 0.68 HED $GHNGEV, 6,3,
WDOP: 073 FGNGEV, 6,4,
Satin View: 23 FEHGEY, G, 8,
L . 21 SEMGET A A

LE07,21,210,16,209, 2045, cu A
LZ04,14,206,212,82,23,205,
LPE, 77,747 .49, 707,74, 356 ¢
L6, 45,228, 46, 209,44, 214, 1
,£14,31,223,40,202,29,229,
L3,26,276,39,204, 26,183, 3¢
LZ1Z,20,154,36,22,20,2827,+

FOAR 9 1ARF 3N 7R 3 49 37 &

Figure 5.1 — Toolbar of Satrack

T1 - A list of com device baud

T2 - Alist of device for selected for action.

T3 - Connect/Disconnect the target device.

T4 - Enable/Disable real time kml for target device.

T5 - Start/Stop save log for target device

T6 - Firmware update action for target device in boot mode,only

available in boot mode.

T7 - Firmware update action for target device in user mode, only

available in user mode.

T8 - Restart action for target device.

T9 - Compare Testing for target device.

T10 - Shortcut for showing monitoring platforms.

5.1. Restart action

You can do compare testing once by clicking the XXXStart button.The
compare testing includes cold start, warm start, hot start and A-Gnss test.

The result will appear as Figure 5.3.
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The Set Board System Data form used to set time and location or ephemeris
information ,so you can do A-GNSS.

A2 ¥ Y
W"'\)' _:: 7.

b Belld St r
Warm Start
: 1

Hot Start 's[iR

16;
1

Set Board Sxs Data

-

Figure 5.2 — Screenshot of Compare Testing

L heee |

[TTFF: 12450 ms (Trial: 2, Avg: 14201 ms)|

Figure 5.3 — Results of Compare Testing
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S5et Board 5¥stem Data E”E'E'
| Ul

| [#] Time (UTC) and Location
| | Use System Time U2

us
Cancel
| =~ Latituds: U4
| - Longitude: | 116. 469 Degreels. ¥ us
| - Height: |50.5 | Meter (=) | U6
| = Fos. heco: |D | cm |LJ7
| [+] Ephemeris | us
| (O 0Online Mode | U9
@ Dutline Mode |COMZZ ¥ U1
StartMade: G} ColdStart O WarmStart U1l

0xF1 0x09 0x0F 0x32 Ox41 0x00 0x0B 0x03 OxAS 0x5C O0x0D Oxal Ox8F O0x52 O0x1C Ox
0xF1 0x09 Ox0F O0x32 Ox41 0x00 O0x0B Ox04 0200 0:x0C O0x00 0x00 Oxd0 Ox43 O0x03 Ox
0xF1 0x09 0x0F 0x32 O0x41 0200 0x0B 0x05 0230 O0xBZ2 0x0D Oxal Ox3C Ox24 0xDF Ox
0xF1 0x09 Ox0F O0x32 Ox41 0x00 O0x0B Ox09 0xC:Z 028D O0x0C Oxal Oxdd 0235 O0x45 Ox
0xF1 0x09 0x0F 0x32 O0x41 0x00 0x0F Ox0E O0xEF 0x32 0x10 Oxal Ox3F 0x09 0x7F Ox
0xF1 0x09 Ox0F O0x32 Ox41 0x00 O0x0B Ox10 O0xDO0 0x39 0x0E Oxal Ox3C Oxd4T OxTT Ox
0xF1 0x09 0x0F 0x32 Ox41 0x00 0x0B Ox15 O0x1F OxD4 0x0C Oxal OxlE Ox01 O0xFS Ox
0xF1 0x09 Ox0F 0x32 Ox4l 0x00 0x0F Ox1f 0xBR Ox4h 0x0E OxAl 0xFF OxAE OxED 0x | 412
0xF1 0x09 0x0F 0x32 Ox41 0x00 0x0B Ox1T OxEA 0x3D0 0x0D Oxal OxCE OxD4 OxAT Ox
0xF1 0x09 Ox0F O0x32 Ox41 0x00 O0x0B Oxla 0xFO 0237 O0x0E Oxal OxFB OxZZ 0x35 Ox
0xF1 0x09 0x0F 0x32 O0x41 0x00 0x0B Ox1E Oxld4 0xZE O0x0D Oxal OxTE OxT6 O0xE9 Ox
0xF1 0x09 Ox0F O0x32 Ox41 0x00 O0x0B Ox1D 0xE3 0xTZ 0x0C Oxal OxD3 O0xBl OxT3 Ox
0xF1 0x09 0x0F 0x32 Ox41 0200 O0x0B Ox1F 0xTE 0xEZF O0x0E OxAl OxB0 O0x535 0xZE Ox 4+

Figure 5.4 — Screenshot of Set Board System Data on online mode
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A

HED

Set Board System Data E@El

I:l Time [UTC) and Location

= Latitude:

- Longitude:
= izt Meter (=]

- Pos. Ace: cm

Ephemeris
() Orline Mode

@ Outline Mode [COMEE v

StartMode: @ ColdStart ":J' WarmStart

0xF1 0xD9 Ox0B O0x32 Ox4l 0x00 0x0B Ox03 OxhAs OxSC O0x0D Oxhl Ox3E
0xF1 0xD9 0x0F 0232 Ox41 0x00 0x0B OxO04 Ox00 O0x0C 0x00 0x00 Cws0
0xF1 O0xD9 Ox0B O0x32 Ox4l O0x00 O0xO0B Ox058 Q230 OxBZ 0x0D Oxml Ox3C
0xF1 0xD9 0x0F 0232 Ox41 0x00 0x0B 0x09 O0xC:Z 0x6D 0x0C OxAl Cwdd
0xF1 O0xD9 Ox0F O0x32 Ox4l 0x00 O0xO0B Ox0E OxEF O0x3Z 0x10 Oxml Ox3E
0xzF1 0xD9 0x0F 0232 Ox41 0x00 0x0B Oxl0 OxDO0 0x39 0x0E Oxsl OxSC
0xF1 O0xD9 Ox0F O0x32 Ox4l O0x00 0x0B Oxl5 OxlF OxD4 0x0C Oxsl OxlE
0xF1 0xD9 0x0F 0232 Ox41 0x00 0x0B Oxlf OxBE Ox4d 0x0E Oxsl OxFF
0xF1 O0xD9 Ox0F O0x32 Ox41 O0x00 0xO0B OxlT OxEd Ox3D 0x0D Oxsl OxCE
0xF1 0xD9 0x0F 0232 Ox41 0x00 0x0B Oxls OxFO O0x3T 0x0E Oxsl OxFE
0xF1 O0xD9 Ox0F O0x32 Ox41 0x00 0xO0B OxlE Oxld OxZE 0x0D Oxhl OxTE
0xF1 0xD9 0x0F 0232 Ox41 0x00 0x0B OxlD O0xES 0x7TZ2 0x0C OxAl OxD3
0xF1 O0xD9 Ox0B O0x32 Ox4l 0x00 O0x0B OxlF OxT6 OxEF 0x0E Oxml OxB0

Ox3Z
043
Ox2h
035
0x09
Ox47T
0x01
0xBE
Ik
OxZ22
0T
0xE1
0x33

0K

Cancel

0x1C
=03
0xDF
0x45
0xTF
=TT
0xF3
0=ED
OxhT
0x55
0xE9
=73
0x=ZE

Figure 5.5 — Screenshot of Set Board System Data on offline mode

Oz
Oz
Oz
Oz
Oz
Oz
Oz
Oz
Oz
Oz
Oz
Oz
Oz s

You can get ephemeris information from online mode as figure 5.4 or offline
mode as Figure 5.5. Ephemeris information from online mode is getting
information from website http://www.ngs.noaa.gov. Ephemeris information
from offline mode is getting information from self-board, or another board.

Ul - Send time to assistant position.
u2 - Use system time or user set time.
U3 - Send location to assistant position.

U4 -The latitude of assistant position .

us - The longitude of assistant position .
U6 - The height of assistant position .
u7 - The position accuracy of assistant position .
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us - Send ephemeris information to assistant position.
U9 - Get ephemeris information on online mode.

Ul0 - Get ephemeris information on offline mode.
Ull - The cold start mode or warm start mode.
Ul2 - The ephemeris information .If the button U8 is checked, then

press F1,you can get the ephemeris information.

5.2. Compare Testing

‘ 2

:| Cold Start

4 Warm Start
Hot Start
Eezat

Ephs Start

Figure 5.6 — Screenshot of Compare Testing

The compare testing is do some compare test as figure 5.6.You can do
compare coldstart test, warmstart test, hotstart test, reset test or ephsstart
test(A-GNSS).

V2 V3 V4

Vi | EphsStartTest){3D-Error = 0 km)

NS-Err = 0 km, EW-Err = 0 km, Alt-Err = Om
Device Hesults[ms‘ﬁ Latitude| [ Longitude Height SatUsed Avera
CoMz0 10983 J 40, 103521 | |116. 468232 555 a 10995

V5 V6 V7 V8 V9 V10 V11

'

Figure 5.6 — Screenshot of Comparison Testing Panel

V1 - Restart name, including cold start, warm start ,hot start and
ephs start(ephemeris assistant test). The ephs start must restart
after chapter 5.1.
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V2 - Test start, or press button F5.
V3 - Repeat times.
V4 - Test durations, units is millisecond.
V5 - Device name.
V6 - Single test results.
V7 - Latitude.
V8 - Longitude.
V9 - Height.

V10 - The satellites used.

V11 - The multiple test results on average.
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6. REAL TIME TRACKING USING GOOGLE EARTH

6.1. Steps

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

2. Connect device(s) as described in Section 2.

3. Select the information source of device to direct to Google Earth. Press
the button “Real-time Google Earth Link” as shown in the figure below.

Figure 6.1 — Google Earth toolBar

4. Only a 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
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Google Earth after tracking finishes.

& Google Earth

==
file Edit View Tools Add Help

v Search

FiyTo | FindBusinesses | Directions |
Fly to e.g., 37 25.818'N, 12205.36' W

-QJ

v Places
V& My Places
> VIE Others
> W18 scenarios
4 [V Temporary Places
4 [V €9 Realtime GPS.kml
> M@ satrack

4 @ primary Database
> @ Borders and Labels
VI @ Pplaces
> 012 photos
[C= Roads
+ I3 30 Buildings

> 1@ Global Awareness
> E10 More

Figure 6.2 — Google Earth picture
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6.2. Real time tracking setting

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”.

R1
R2
R3
R4

R5

R6

BEeal—-time Eml Option

Follow DevicBl[ V]
V1w

R2 [l:l futo Update ‘.l’le View

P —
View Ilire::tiln:?rﬁ[

Fath
=
Maximum node: |1

R7[

® 3-Dimensional @ ]'[n:-rizn:lntal]
R8[|:| Project path shadow onto the zround ]

R9

Path Width:
R11
Path Dpacit}' %

R10

]

Figure 6.3 — Real time Kml option

- Choose the GPS 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
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R7 - Track orientation.

R8 - Project path shadow onto the ground. (Only applicable in 3D
mode)

R9 - Extrude path onto the ground. (Only applicable in 3D mode)
R10 - Width of the path.
R11 - Opacity of the path
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7. FIRMWARE UPDATE

7.1. Firmware update from Messages page

7.1.1. Preparation

To update firmware please ensure the following steps have been done before
proceed:

1. You have prepared a write version of the firmware file.
2. You sure you have the need to update firmware.

3. Make sure your receiver can enter BOOT mode.

7.1.2. Update steps

1. Connect to the target receiver through COM ports or USB ports as
described in Section 2.

2. Check whether BOOT mode has started by polling receiver’s version. To
check this information, start “Message” view from menu View. After that,
expand category “MON” and click “VER” to poll receiver's version or you
can poll the version by clicking “Poll” at the bottom left corner after enter
MON - VER view.Make sure you have chosen the right port to
communicate with.

MOM-YER (Software/Hardware wersion)

Software wersion: FEOZEOOTOZ0Z

Hardware wersion: CTHOS1EE

Figure 7.1 — Message page

3. The version string of BOOT mode should look like FB02BOOTXXX. If not,
please confirm your receiver can enter BOOT mode.

4. Select “FIRMWARE” under category “BOOT2”. Choose the master
firmware file to send by clicking “Browse...” on the right.

5. Start firmware update by clicking “Send*” at the bottom left corner. After
the progress bar finishes, master firmware update is then completed.
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6. *Restore configuration to enter BOOT mode after complete for normal
usage.

P _UPDATE (Send file image to flash)

Path: |&ﬂws&_

Figure 7.2— Browse Button

|l Send  [g@]Poll

HDO: FEOZBOOTOZ0Z

Figure 7.3— Send and Poll Button

7.2. Firmware update form Toolbar

7.2.1. Interface Descriptions in boot mode

Fwlipdate

send:Yl |ent5 and Settingswanglm' SR H Y frhenss2hrel modified bd_eph. u:}'fm|

Facket: | | File =zize: |149K Bps=: 480500
Addr (O¥7: || 90000000

Progress: [ ]

IStatus
—

Figure 7.4 — Screenshot of the initial interface.
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Fwllpdate :' |E| [E'

zend: |ent5 a% Settings'wanglm EH fiv'lanzs2brel_modifi ed_bd_e%c}'fml
Y6

Facket: | | File =zize] |148KE Eps=: 450300
addr (D) 90000000

i Progress [ ]

b

Figure 7.5 — Screenshot when sending file.

Status

Y1 - Full path of the file to send

Y2 - Start address of flash

Y3 - Start sending file

Y4 - Status bar showing the current status of this dialog

Y5 - The number of packet sending

Y6 - The size of the sending file

Y7 - Baudrate of the com port ,and is availability only in com port.

Y8 - A progress showing the progress of the file transfer

7.2.2. Usage in boot mode
#i8: HD: FBOZEOOTOZ03 — CYNOSURE OTDFOL1  (115200)
Figure 7.6 — Screenshot of boot mode version.
1. Ensure COM port or USB port is initialized in boot mode.

2. Select the desire port for firmware update from the top left corner of the
window.

3. Press the button as shown in the figure.

® satrack

File View Dewvice Window Help

(03 v [~ 1| £(@ 2-
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Figure 7.7 — Firmware toolbar in boot mode

4. A file choosing dialog will be shown.

EETERE () |l.f}£w V| O F e
r fw_1EM. cwfm cynobalee. srec
if El ramush. cyfm El bootromd ¥. 2. 03. cyfm
IR usbbaotrom. cyfm cmdtry26m. cxfm
. fw. cyim @g;nrelZE.bin
P'l_. ramush__. awim target. ovim
A usbbootrom__. exfm perbt. cvfm
fw_1. cwfm gnrel for_emd_test. cyfm
rambootrom_9400_16m. cvfm hAS0Z0_Z6M_rel TOTTeodZ_4TBle. oyif
ramb-:n:ntr-:-ml:l. awim DMultipnrtFirmwareUpdate. axe
HETHE usbromd. exfm @]ﬁﬁﬂiﬁﬁﬁlﬂﬂiﬁlﬂﬁ#ﬁﬁﬁmﬁﬁ ‘
— 1 Satraclk betaF exe ]'I]]BEIEEI_EE\M_USB_-:-utput. cyfm
5{3 ush1BM-1. cyfm
FERNER ] ushZBM-1. cyfm
- grrelht? PBm 2. eyfm
‘g HOS020_16M_rel 0415 GPS_ED. cwfm
Rt | |< | >
THE@: v [ aFw |
HHER@: | v | B |

Figure 7.8 — Choose the firmware file

press “Cancel”.

Press “Send” to start sending the file (Y3).

Find the file to send and press “Open”. To discard current file transfer,

send: ||:: ‘\Tocument=z and Settinzs'wanglm B E4fw \HEDS020 1EM. 185550, r_'3-'|
Packet: |96 | File size: |145K Bps: |115200
Addr (D) 90000000

PI'CIEI'EEE: [---------------------- ]
Do not turn the power off during update.

Sending file.
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Figure 7.9 — Screenshot when sending file.

7. Wait until file transfer complete.

8. After file transfer completed, press button “Reset” to restart the firmware
transferred onto the board.

Fwllpdate E @

|::\Dncument5 and Settingshwanglm' B4t fu_1. epfm

send:

Packet: 222 | File size: 152K Bps: | 115200
Addr (0x): 90000000

PI’DETEEE: [IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII]

Update complete, reset the device. .
ezet

Update ended.

Figure 7.7 — Screenshot when updating complete.

9. The dialog will be closed.

10. File transfer complete.

7.2.3. Interface Descriptions in user mode

FiE: HD: z.001. f24fdf3  HDS020. 354Fadlle (1152000

Figure 7.10 — Screenshot of user mode version.
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Firmware lpdate [5_<|

Sending: 0:YprogrammehnavigationiSatrack clienthBelease'gnrelbt? ZEm_Z1 E|

Packet: YL Retries: | File =1ze:

A

Last error :| | Bps:

File infa: |2
Master
1242015 23:01:22 Y2
Progress: [ ]

defanlt setting Fart Me=zage Rate Havigate Sand
Y3 er

| Status I Y4

Figure 7.11 — Screenshot of the initial interface.

Firmware lpdate r5_<|

Sending: |i:| Shprogramme‘navizationi\Satraclk_client‘\Releaze'grrelbt?_ZAm_Z1 E|

File =ize; Y7 |

Bp=: 480500

Facket: Retries:

Last error:

Y8

File info: |&
Mazter

12/4/2015  23:01:22

Frogress:
default =etting Fort Me==zagze Rate Hawigate

Y9 Send
Statu=

Figure7.12 — Screenshot when sending file.
Y1 - Full path of the file to send
Y2 - Information of the file

Y3 - Start sending file

Y4 - Status bar showing the current status of this dialog
Y5 - The number of packet sending
Y6 - The number of retries

Y7 - The size of the sending file
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Y8 - The last error occurred during file transfer
Y9 - A progress showing the progress of the file transfer

7.2.4. Usage in user mode

1. Ensure COM port is initialized in user mode. If not, initialize one with “COM
port setting”.

2. Select the desire port for firmware update from the top left corner of the
window.

3. Press the button as shown in the figure.

® Satrack

File View Dewice Window Help

(3 veice: [T IIE@) -

Figure 7.13 — Firmware toolbar in no boot mode
5. Afile choosing dialog will be shown.

6. Find the file to send and press “Open”. To discard current file transfer,
press “Cancel”.

7. The main dialog will show, if the file to send is not in the correct format or
having a different version with the connected board, a message box will
show and the dialog will terminate.

8. Press “Send” to start sending the file (Y3).
9. Wait until file transfer complete.

10. After file transfer completed, press button “Reset” to restart the firmware
transferred onto the board.
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Firmware Update

Sending: |II Dhprogramme‘navigationhSatrack usb_sync_client‘Releas e"nhdﬁl:lzl:l_|

Facket: |245 Retries: ICI File size: |Z44K
Last err-:-r:| | Bp=: 480300

File info: |Header =izeBByte.
Type:Fatch
Last update3/T/2015 09:45:339

Prog;regg: [IIIIIIIIIIIIIIIIIllllllllllllllllllllllllllllll

defaunlt =zetting

Meszagze Rate Havigzate

|Jpdate complete.resetthe dewvice.

Bezet

Sending iz ended.

Figure 7.14 — Screenshot when updating complete.
11.The dialog will be closed.

12. File transfer complete.

7.3. 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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8. KML FILE SAVING DIALOG

8.1. Interface Descriptions

M Save As ENL ]
Logs Q2 - ‘7
Si S2 S b
I File Hame IStart Time [Loc. .. Fnd Time (Loeal... 1or X
% U_ (LY P ) UU_I."'!.-\JI.. L, L_'(J.I.U oy LE ) e Ry B U ml\.ﬁ 1= ‘>8
[] CoMz0_2015-06-09_16. 22. 13, cyno  09-06-2015 16:2. .. 09-08-2015 16:2. . S5 No)
[] COM20_2015-06-09_16. 25. 40, cyno  09-06-2015 16:2. .. 09-08-2015 16:2. .
[] COMZ0_2015-08-09_1F. 6. 43. GPS ~ 09-06-2015 16:2... 09-06-2015 18:3... 510
[] COMZ0_Z015-06-09_16. 51. 46. cyne  09-08-2015 16:5...  09-06-2015 16:5... 8
Seleet A11 || P11
[] coMz0_s015-06-09_16.52. 36, GPS  09-06-2015 16:5. ..  09-08-2015 16:5. ..
o | b12

Output . . :
Folder: I: \Prﬂgl’amme\na%tl on'Satraclk ush_sync_pZhRelea:

Options: |Show. .. ;|1 e ||:| Sawe As KNI fi:l_s_-gll I | Open filei=) on Completl s ] 5

Figure 8.1 — Screenshot of the initial interface

5 Save As EHL b_(l

File Hame Start Time (Loe. .. End Time [(Lacal... Color

[] COM20_2015-06-06_14. 31, 13. cyno  06-06-2015 14:3... 08-05-2015 14:3. ..
[] COM20_2015-06-09_16. 22, 13. cyno  09-06-2015 16:2...  09-05-2015 18:2. ..
[] CoMz0_2015-06-09_16. 25. 40, eyne  09-0-2015 16:2...  09-05-2015 16:2. ..

[] coMzo_2015-06-09_16. 26. 43. GBS 09-08-2015 16:2...  09-05-2015 16:3...
[] CoMz0_2015-06-09_16.51. 46, eyne  09-08-2015 16:5...  09-05-2015 16:5...

[] comzo_2015-06-09_16.52. 36, GBS 09-08-2015 16:5...  09-05-2015 16:5...

Dutpui.; |II: ‘programmehnavi gation\Satrack_us'b_sync_pE\Relea:| Browse. . .

Folder:
Options: 816 D Sawe Az EMZ file I:l Open filel(s) on Complete
Appearance Time Constraint
Mpha I_I
=l S17 [ ] Enzble Sé
Show placemarlt labels 818 From
Indicate if height rchange EISD m§1j-59 T 822

I Indicate 20 Fixeq
S20

Figure 8.2 — Screenshot when S16 is pressed
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S1 - Sort the list of files displayed in box S4 with ascending or
descending order alphabetically in the first column.

S2 - Sort the list of files displayed in box S4 with ascending or
descending order of time in the second column.

S3 - Sort the list of files displayed in box S4 with ascending or
descending order of time in the third column.

S4 - File(s) will be included in file saving process if the box on its
left hand side is checked. The file list is read from folder under
user profile, My Documents\Satrack\logs.

S5 - Click to change the track color in the output file.

S6 - Set where the saved files should be stored.

S7 - Close this dialog.

S8 - Start saving selected file(s).

S9 - Delete selected file(s).

S10 - Refresh file list in box S4 for updating file which are deleted
/newly added from/to the log source folder

S11 - Check all the boxes (select all files).

S12 - Input

S12 - Browse for the desired output folder with a pop up dialog.

S13 - Save as KMZ format instead of KML, save space but slower.

S14 - Indicate whether to open the saved files automatically when
saving completes. It is highly recommend installing Google
Earth for opening the converted files.

S15 - Show advanced options.

S16 - Hide advanced options.

S17 - Set the alpha of the path viewing under Google Earth.

S18 - If checked, there will always have a node code beside the
node icon.

S19 - If checked, the icon of a node will be in green color if the

statement holds.
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S20 - If checked, the icon of a node will be in red color to indicate 2D
position fix.

S21 - Set to extract a period of time from the input files to be
converted, information out of the time constrain indicated in S20
are ignored. When this box is checked, the Start time and End
time of S20 will be automatically updated to the earliest and
latest time found in all files.

S22 - The period of time should be included.

*** - All time shown in the dialog are in local time rather than
universal time.

8.2. Usage

1.

Read the file information, sort them if needed. Select the files which should
be converted by checking the boxes on its left hand side. If the file in the
list cannot be converted, “Not accessible” will be shown on its Start time
and end time field.

File Mame Start Time (Local Time)  End Time (Local Time)
demo.cyno 01/06/2009 15:14:38 01/06/2009 17.52:40
demo.dll Mot Accessible Mot Accessible
demo.docx Mot Accessible Mot Accessible
demo kml Mot Accessible Mot Accessible
demo pdf Mot Accessible Mot Accessible

Figure 8.3 — Screenshot of the file detaill

Select an output folder by clicking button “Browse...” (S12), or type the
path directly into the textbox (S6).

Indicate whether the dialog should open converted files after conversion
complete by setting the check box (S13).

Set advanced options if needed (e.g. Lline color, alpha, time constrain,
indicator) (S14).

Start saving file(s) by click the “Save” button (S8).

A dialog showing the progress of save file will show up, pressing the
cancel button can cancel the running save file process.
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H Save Az ENL }(l
File Hame Start Time [(Loc. .. End Time (Local. .. Colar
COMZ0_P01S-06-05_14.31. 13, cyne 08-06-2015 14:3... 03-06-2015 14:3. ..
COMZ0_2015-06-09_16. 22, 13, cymo  09-06-2015 16:2... 09-0B-2015 1&:2... [
COM20_2015-08-09_16. 25. 40, cyne  09-08-2015 16:2. ..  09-08-2015 16:2. .
COMZ0_P015-0B-09 16. 2643 GPS  09-06-2015 16:2... 09-06-2015 16:3. ..
COM20_2015-08-09_16.51. 46, cyne  09-08-2015 16°5... 09-08-2015 16:5. ..

COM20_P015-08-09_16. 52
/s

COrZ0_2015-06-09_16.25.40.cyno

[IIIIIIIIIII ]

FDEEP“F |[I: hprogramme navi gation\Satrack_usb_smc_pZ\Relea:| Browse. ..
o, L)

Options: |Show. .. D Save Az IMZI file D Open filel(s) on Complete

Figure 8.4 — Screenshot when Save is pressed

7. If the selected file cannot be saved, a message box will be shown.

Figure 8.5 — Save error

8. The files will be saved and stored inside the output folder specified.
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8.3. Brief description of the converted file
Il

File Edit Yiew Tools Add Help

¥ Search

Fly To ' Find Businesses | Directionsl -

Fly to e.q., Tokyo, Japan

X

¥ Places Add Content

=2 DQ My Places
O , Starting Location
® [JED sightseeing

folder and click on the
on below, to start the

'Play' butt:
WIS Temporary Places

M1 2417/2009 (3h 28m 15)
Start Time: 06:01:56

(Eéﬂed';lmm 09:29:57 Gl

i BX

¥ Layers
= [J% Primary Database -
D\;{( Geographic Web
== Roads
O 30 puildings
[Ostreet view

2009DigitalGlobe .
. <P 2 L -
O F Borders and Labels . 2008iers M‘e:ncs .W;(T()()q[e'
) O

O = Traffic 4 , Image © 2009 Geoé;é
] [E{} Weather ~| 5'28.00" N 114°08'24.19"E Eyeialt 12.49mi Y

Figure 8.6 — Screenshot of a converted file opened with Google Earth.
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G1 - Details of the opened file. For example:
v Places

v E‘ My Places
s V&5 Temporary Places
> [V] &S 1/6/2009 (2h 38m 25)
Start Time: 07:14:38.506
End Tirme: 09:52:40.668
(LightGreen)

Figure 8.7 — Details of the opened file
“1/6/2009” - Day of taking this log
“(2h 38m 2s)” - Total duration of this log
“Start Time: 07:14:38” - The start time of logging (UTC 24-hr)
“‘End Time: 09:52:40” - The end time of logging (UTC 24-hr)

‘(LightGreen)” - Color of the line representing this log.

By clicking the link 1/6/2009 (2h 38m 25)

A summary of the file will be shown:

1/6/2009 (2h 38m 2s)

demo.cyno
Distance: 133.823km

Start Time: 6/1/2009 7:14:38 AM
End Time: 6/1/2009 9:52:40 AM
Max Altitude: 711.4m

Min Altitude: -839.6m

Max Speed: 112.046km/h

Min Speed: Okm/h

Fix Count: 9197

Avg Sat Used: 6.52

Fix rate: 0.97/ second

Figure 8.8 — A summary of the file
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G2 - Navigation bar for traversing between nodes.

6 aqc

4
7am

6/1/2009..7:53:48 am

Figure 8.9 — Navigation bar for traversing between nodes

G3 - This is one of the position nodes. By clicking on this node, a
balloon containing information at this node will appear. The
asterisk (*) beside satellite ID indicates that satellites is included
in calculating the node’s position, otherwise, it is not used.

-1135

Longitude: 114.270055

Latitude: 22.381252

Altitude: 2 meters

Speed: 9.625mis [34.651 km/ih]

Heading: 262.2

Time: 2008-07-24T06:20:51Z
Displacement from last node: 9.662 meters
Satellites in view: 12

Satellites used: 7

[List of Sateliites: (D)|[6~ |[3~ |[16<][23*|[317][1a ][32~][20%][14 ][5 [13 |[21]
[Elevation: (Degree) |[66 |[55 |[54 [[42 |[37 ][28 J23 18 ][5 1[5 & [t ]
[ezimuth: (Degree) |[158][188][2 |[314][75 |[192][226][249][148][307][324][78]
[SNR: (db-H2) |[47 J[50 ][50 ][48 ][50 |[26 ][45 ][44 J[18 |[25 ]jo_[o ]

Directions: To here - From here

erravetrics

Figure 8.10 — Part of the screenshot after clicking on a node

Satrack User Manual
Page 54



A

CEC HUADA ELECTRONIC DESIGN CO., LTD. HED

*** The above is a very brief description on viewing the converted files using
Google Earth, for details, please refer to Google Earth User Guide:
http://www.google.com/earth/learn/
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