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A-4 Problem Reporting



1 Overview

1-1 Introduction

S100is a high performanceluatrequency RTK receivewith Bluetooth and USB interfacdt offers

centimeterlevel positioning accuraguitable forsurveyng, mappingand GS data collection

By default S100is shipped as RTK rover to accept RTCM3.x message or SkyTrag carrier phase raw
measurement data fronan RTK baseand provides centimeer-level accurate position result relative to
the RTK base in standakiMEA messag®rmat.

S100can alsobe configured as &TK baséo provide RTCM3.x message or SkyTecarier phase raw

measuremenbutput.

S100hastwo major interfaces for different appications USB and BluetootfThe USB interface mainly
for configuration monitoring, and supplyingpower. With BluetoothV2.1+EDRunction built-in, S100can
be used as external Bluetooth RTK receiver Aodroid Mobile Device to prode higher accuracy

positioningthan internal GPS

1-2 RTK Operatin Guideline

To provige centimeterlevel RTK accuracy, S100 requires much better operating condition than
conventionalmeter-level accuracgPS receiver

u Baseline distance between base and rover should be uBglém.

u Open skyenvironmentwithout interferenceand signal blockage

a Receivedasignal level should beo less thar0dB/Hz.

u 10 or more satellitesvith elevation anglsover 15 degrees

a Good satellitegeometrywith satellites spread over four quadrants of the .sky



1-3 S100RTK Receivdfeatures

a Base orRover Mode Configurable UsingPolaris Connedipp
a SupportsGP8YZS3 1/L2C, Beidou B11/B2I, Galileo E1/E5b, GLONASSRITKDReration
u Supports USBndBluetoothV2.1+EDRnterface
u OnBoard256MByteFlash Memoryor Data Logging PostrBcessing
u RTKPosition Horizontalccuracy/mm + 1ppm Vertical Accuracy 14mm + 1ppm
u Maximum RTK Update Rate 10Hz
u Suppors RTCM3.xMessages
i NMEAOutput
UpdateRates 1/2/4/5/8/ 10 HZor RMCU GGA VTG PST030
Messages GGA/GLL/GSA/GSV/RMC/VTG/ZDA/PSTI
u BaudRate
Bluetooth 115200
USB 4800/ 9600/ 19200/ 38400/ 57600/ 11520Q default 115200
u PowerConsumption
280 mA @ 5V
a Weight 4609



2 USHnterface
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Figure2-1
Connecf{ ™ n npin&ocket (Figur@-1 a) with the included accessotySBcable(Figure2-1 b). TheSL00
USBcable is usedbr
1. Supplying pwerfrom power bankFigure2-1 d)
2. Firmware uplate using Windows P(Figure2-1 c)



3 Preparing for Firstime Use

Atutorial videoshowing the process of setting up Si0@erform RTK surveying with Mobile
Topographefrom very beginning can be found here

https://www.y outube.com/watch?v=6FXFHmigboE

J1Lyadlrtf at22pph NARa / 2yySOié
Install Android &JLJPol@ris Connecfor S100 RTK Receiédrom Google Playt can be foundwith this
QR Code.

3-2 Install USB Driver

USB driver needs to be installed beforedating S100 Receiver firmwat@ownload it from:

https://www.silabs.com/developers/usto-uart-bridge-vcp-drivers

3-3 Che& S100Receives Satellite nal

Below steps bring ug100asa normal USBinterface GNSSeceiver to receive satellite signal:

1. PaceS100at alocationhavinggood sky viewConnect S100 with R@Singthe included USB cable

2. Pair phone witithe S10Qwhichhasa f dzSi22 1 K RS @A OS y.Seelgu@dill NI Ay 3 G A
1414 W @ - N =il 100% B

1411 & & @ - N Fl 99% B

< Bluetooth Scan Advanced < Bluetooth Scan Advanced

On ® On o

Make sure the device you want to connect
to is in pairing mode. Your phone (Galaxy A7
(2018)) is currently visible to nearby devices.

Make sure the device you want to connect
to is in pairing mode. Your phone (Galaxy A7

(2018)) is currently visible to nearby devices.

. . Paired devices
Available devices

83 $100_C46CD23A

CQ BT SPP 058973

88 S$100_C46CD23A

Available devices

CH BT SPP 058973

Figure3-1
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https://www.youtube.com/watch?v=6FXFHmiqboE
https://play.google.com/store/apps/details?id=com.polaris_gnss.s100
https://www.silabs.com/developers/usb-to-uart-bridge-vcp-drivers

3. launchAndroidappdPolaris Conneétand selected the paired S168vice.See Figur&-2.

1417 e & @ - N =il 100% B

List of Polaris S100 Devices

Scan

S100_C46CD23A|FC:F5:C4:6C:D2:3A

Figure3-2

4. Startd ! { . Ly Lz . The2a@pschdes when B H30configured tdJSB RoveBee Figuré-3.

1518 G % @ N2l 64% &

Use S100 as Rover

USB Input Rover

PC 5100 Rover
L=
UsB

Radio
Module 5100 Rover This Phone

®
( A) =

® @

More Info. Start
T 1
(=) # e
Rover Base Utility
1 @] <
Figure3-3

5. OnaPCinstall andopen S100Viewer. In S100 Viewer, dialog box for COM port and baud rate will
appear.ClickdConnect. See Figur&-4.


http://www.polaris-gnss.com/s100/s100-viewer.zip

[=] 5100 Viewer V1.0.0.1 FW-§11.07.31 K03.00.01 R20200703 CRC_7144 - m] X
Viewer Updatss Help
COM Port . Message Response
com11 ~| Pos. Fix 3D. SGNGLL,2447.0934405,N,12100.5227061 E,023214.000,AA°4C A | |COM11 removed
$SGMNRMC,023214.000,A,2447.0934405,N,12100.5227061,E,000.0,00 "
. o ) o g COM11 plugged-in
Baud Rate SGNVTG,000.0,T,, M,000.0,N,000.0,K,A%13 P99
115200 v $GNZDA,023214.000,13,07,2020,00,00%48
0 $PST1,030,023214.000,A,2447.0934405, N, 12100.5227067 E,104.539,
:l $PST1,032,023214.000,130720,V,,,,,,,,, 44 v
Figure3-4

6. NMEAoutput should be seen on the dsage scen. If having good sky view with sufficient number

of satellites tracked, the signal bar will turn solid daleposition fix.See Figur&-5.

[=] $100 Viewer V1.0.0.2 Viewer Mode — [m] x

Viewer Updates Help

COM Port . Message Response
CoM5 v Pos. Fix 3D. SGMNGLL,2447.0900070,N,12100.5201763,E,034230.000,A,A%4C
SGMRMC,034230.000,A,2447.0900070, N,12100.5201763,E,000.0,00
Baud Rate SGNVTG,000.0,T,,M,000.0,M,000.0,K, 4713
115200 ~ SGNZDA,034230.000,31,08,2021,00,00°45
103 SPSTI,030,034230.000,A,2447.0900070,N,12100.5201763,E,96.525,0
I:I SPST,032,034230.000,310821,V,.,,,000 44 v

Date / Time / Location

Date Time
2021/08/31 0 00

Scatter View
(m)

2

Latitude itude
24°47'540042" N || 121°0'31.21058" E 1
9653 M 11613 M 0
Information RTK Info. FW Info. .

Direction

-2 -1 0 1 2

Earth View

GALILEO [u1 .E5a

Command l! Il I! II I!

Hot Start | | Cold Start B E .... 14 25 30 36

Figure3-5



4 RTK RovéDperation

S100RTK rover works with carrier phase measurement, using fractional part of ~19 centimeter wave
length GNSS signals and differential principles to achieve centidestelposition accuracyrelative to

the RTK base.

Referring to figuret-1, S100receives RTKase correction data over Inteeh via NTRIP Client running on

the Android phone. S10@ses this correction data along with signals received from satellites to calculate

its precisepositionand outputposition / velocity / timeinformation in NMEA)183 brmat.

GPS/GLONASS/BeiDou/Galileo
Satellites
N N N

Satellites

Signals Satellites

Signals
S100 Rover

Correction ( 0 )
NMEA Data CORS/VRS

Positioning Correction
Data Data

il ...

Internet

Polaris Connect
NTRIP Client

Figured-1

The most common way to use S1fo@ RTKsurveyngis to adopt a 3 party RTK correction servicthen

only oneS100RTK receiver is needed.

S100 isonfigured as RTK rover and connects to an Android smartphone via Bluetooth. User can then run
the freeat 2 f F NXA & / 2 yLeEbOré ATRIP LOLdaBapp2diJthé smartphone forretrieving
B’d-party RTK baseorrectiondata over Internetand sending ito the SI00RTK receivee A G K daah/ Y
[ 20F GA2Yyé 2 LI ARngroiddyiartghons, B paaty GISi #oSfor survegata collection can

be used achievng centimeterlevel RTK accuracy.

TheSL00 can baised as BluetootRTKrover or USBRTK roveiTheoperations to configure and start RTK
rover are described in this section.

For Bluetooth RTKover, user can choose to useolaris Connect LJLJQ &in NT&IP fclient feature
(section4-1) or thirdparty NTRIP client like LefebuddRIP Client appdction4-2).

For USBRTK rovetthe operations are described in sectiof84

Other possiblebut less usedRTK usage scenariae describedn Appendix AL
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4-1 BluetoothRTKRoverto Work with App-Built-In NTRIRDient
The S100 RTK Receivenenconfiguredas a BluetootiRTK Rover, can reeeiRTK correction data from

RTKcorrectionservice going through Polaris Connect app, as previously shown in Figure 4

Followbelowsteps to configure S100 to receigerrectiondata via Bluetooth interface with builh

NTRIP clierdf the Polaris Connect app

1. Switch toRover takin the app. See Figurd-2 a

2. Click SettingsHjgure4-2 b) and configure NTRIP lag information Eigure4-2 c). Thelog-in
information should be obtined from RTK correction serviggovidet

3. Select Normal in Operation ModBlormal + Log NMEA and Debug Mode are used for

troubleshooting refer to Appendix /8.

R B st CRRS( 1738 & =9 19:3260 » B @ - GE03Y 40100%

Use S100 as Rover Use S100 as Rover NTRIP Client Login Settings

RTK Rover RTK Rover
Bluetooth Rover with NTRIP Client Bluetooth Rover with NTRIP Client
This Phone 5100 Rover This Phone 5100 Rover | ]

L1 B
pam— _—
BT 8T

Operation Mode
@® Normal
O Normal + Log NMEA

MoreInfo.  Settings Start More Info. | Settings Start O Debug mode

Save Data

Bluetooth Rover Bluetooth Rover

This Phone 5100 Rover ‘ This Phone 5100 Rover ‘

. PRSP - LN
= o 3 = f o
Rover Base Utility Rover Base Utility
11 (@] < 11 (@] <
a b c
Fgure4-2
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4. A0l {GFNI 2F a.tdzSi220K w2@SNJ gAGK be¢veea / fASYI:

Figure4-3a b.

17:38

Use S100 as Rover

RTK Rover b
30
20

Bluetooth Rover with NTRIP Client OrARCECECEC RN GPS
50
40w
2

This Phone 5100 Rover

s | = GLONASS

BT EEECE
—
BT

30
20
1 Galileo

More Info. Settings Start ,518

" BeiDou

Bluetooth Rover

This Phone 5100 Rover Stop
- LN
= L e
Rover Base Utility |
11 @] < I @] <
a b
FHgure4-3

4-2 Bluetooth Roverto Work with Third-party NTRIP Client App

The S100 RTK Receivenenconfigured as a BluetootRTK Rover, can receive RTK correction data from

RTKcorrectionservice going through a thirgharty NTRIP client service, e.g. Lefebure NTRIP Client app,

GPS/GLONASS/BeiDou/Galileo
Satellit
LL% é‘a Q:m atellites

Satellites
Signals

as shown in Figuré-4.

Satellites
Signals

5100 Rover

Correction (0)
NMEA Data CORS/VRS

Positioning Correction
Data Data

a

Internet

Lefebure
NTRIP Client

Fgure4-4
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Followbelow steps to configure S100 to receiverrectiondatafrom third-party NTRIP clierapp like

LefebureNTRIP Clienvia Bluetooth. Th@olaris Conneapp closess soon athe S100 starts to work

as Bluetooth RTK rover.

1. Switch toRover tahin the app. See Figuré5 a

2. & A0

{ lietodtRiROREF T cappiPSlaris Connewill be closedSee Figurd-5b

3. Sart third-party NTRIP clierspp to receive RTébrrectiondata,sends ito S100, andeceive

positiondatastream from S100. See Figus c.

4. If needngmore informationon how to use_efebureNTRIRlientapp, refer to Appendix AR-4.

1B14@=Q

Use S100 as Rover

More Info Settings Start

Bluetooth Rover

This Phone 5100 Rover

® ®

More Info. Start

USB-In, Bluetooth-Out Rover with NTRIP
Client

Radio
Module  S100 Rover  This Phone

{ra)) i, =
= L e
Rover Base Utility
a

Xt =l 100% W

1814 &= ©

Use S100 as Rover

More Info. Settings Start

Bluetooth Rover

This Phone $100 Rover

® ®

More Info. Start

USB-In, Bluetooth-Out Rover with NTRIP
Client

Radio
Module 5100 Rover  This Phone
(ta)) N =5

= L o
Rover Base Utility
b
FHgure4-5

13

1615 R &

X NTRIP Client
RTK:22

Disconnect

59 GPS Mock Location Disabled

59 Device: S100_C4641FB2

59 Trying to Connect...

59 Bluetooth Device Connected

:59 Fix type is now Invalid

:59 Using 11 satellites

:59 Using 18 satellites

:00 Using 0 satellites

:01 Network: Connecting...

02 NTRIP: Connected to caster

06 Using 4 satellites

07 Fix type is now GPS

07 Using 8 satellites

07 Using 20 satellites

07 Fix type is now FloatRTK

08 Using 21 satellites

11 Using 22 satellites

:31 Fix type is now RTK

:33 Fix type is now FloatRTK
04:15:33 Fix type is now RTK



4-3 USBRover
The S100 RTK Receivenenconfigured as USRTK Rover, can receive RTK correction dataffoRIP

client running on a P@,qg.strsvr ofRTKIB, as shown in Figu#6.

GPS/GLONASS/BeiDou/Galileo
Satellit
&m %{h LL% atellites

Satellites
Signals

Satellites
$100 Rover Signals

NMEA Correction (0)

I Data CORS/VRS
Positioning UsB Correction

Data Data

NTRIP Client
(e.g. strsvr of RTKLib)

Internet

Fgure4-6
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