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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 RovdDperation

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
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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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Followbelow steps to configure S100 to receiverrectiondata viaUSB interfaceThe app closewhen
the S100 starts to work as USB RTK rover.

1. Make sure S100 is connecting with\R&USBinterface

2. Switch toRover talin app. See Figure7 a

3. A0 {UsSBnpliRoE T Pol&rS Conneappwill close See Figurd-7 b

4. Sart third-party tool, e.gstrsvr of RTKIB, to receive RTBorrectiondata,sendsit to S100, and

receivepositiondatastream from S100. See Figur& c.

1832 @ = @ Nf= al 100% B 8:32 = =l 100% W

Use S100 as Rover Use S100 as Rover

USB Input Rover USB Input Rover
PC $100 Rover PC $100 Rover
D = E =
Radio \ Radio \

Module 5100 Rover  This Phone

Q-

OXC,

Module 5100 Rover  This Phone

D -

®

More Info. Start More Info. Start
—— I [ I
= oy 3 = ) o
Rover B Utility Rover Base Utility
1 Q < 1 @] <
a b
STRSVR ver.demo5 b33b
2020/07/09 08:20:23 GPST Connect Time: 0d 00:00:13
Stream Type Opt Cmd Conv Bytes Bps
M (0) Input |NTRIP Client 8,480 5,799
B (1) Output |Serial AT T 8,480 5,583
2 P o/ | R (R 0
; v |
O 210.241.63.19 _Ta H
B Stop Options... Exit
C
FHgure4-7

5. COM port splitteprogramwill be needed to enable another programgbarethe same COM port
to use theNMEA output.
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5 Raw Measurement Recording &Paist Processing

Raw measurement datdqoggedon S100 RTKceiver is usedor PPK and PPP processiggrtions5-1
and5-2 relate tothesetwo typesof post processing-ow toobtain raw measurement data from S130

describedn section 53.

5-1 Preparing foPPK

For PostProcessed Kinemati®PK) calculationdoth base dataand rover dataneed to be available.
The base data can &) stored RTCM data received from Rbrection servicer (2)stored RTCMlata
receivedfrom another S1I00RTK basehe rover data ighe stored RTCMlatafrom S100RTK rover

Refer tosection5-3 on how to log and obtairRTCMlataon S100 receiver.

To perform PPK, fileis standardRINEXormat are neededThe loggedRTCM data can be converted to
RINEX format(2.01¢ 3.03)usingRTKLIQ&a w¢ Y/ h b. See EINEEA &b, Y

For eference Options window of RTKCONYV is shown in Fglie

T RTKCONV ver:demo5 b33b - X T RTKCONV ver:demo5 b33b - 5
[[] Time Start (GPST) [J Time End (GPST) Ointerval Unit [J rime start (GPST) [ Time End (GPST) Ointerval
2000/01/01 | 5 00:00:00 - |2000/01/01 | - 00:00:00 1 24 2000/01/01 | S 00:00:00 |  |2000/01/01 | |00:00:00 | |1 24
RTCM, RCV RAW or RINEX OBS ? RTCM, RCV RAW or RINEX OBS ?
!C:VJsers\pm]l\Documents‘RTKLIB\Rover»202008»13-0939210t1ncm viE E C:\Users\jimjl\Documents\RTKLIB \Base-2020-08-13-093906-home.rtcm viBa B
Output Directory Format Format
O RTCM 3 v |O RTCM 3 v
RINEX OBS/NAV/GNAV/HNAV/QNAV/LNAV and SBS RINEX OBS/NAV/GNAV/HNAV/QNAV/LNAV and SBS
C:\Users\jimjl\Documents\RTKLIB\Rover-2020-08-13-093921-pt1.0bs File A Bl | C: \Users\jimjl\Documents \RTKLIB\Base-2020-08-13-093906-home.obs FileB @ |.
C:\Users\jimjl\Documents\RTKLIB\Rover-2020-08-13-093921-pt1.nav B C:\Users\jimjl\Documents\RTKLIB \Base-2020-08-13-093906-home.nav FileC|3 | .
s over-20 C Do ts

C:\Users\jimjl\Documents\RTKLIB\Rover-2020-08-13-093921-pt1 > imjl\Documents\RTKLIB me.ina
(|2 \users\jimj\Documents RTKLIB Rover-2020-08-13-093921-ptLsbs a [} C:\Users\jimjl\Documents\RTKLIB\Base-2020-08-13-093906-home. sbs e

@ Plot... Process... % Options.... » Convert Exit ® Plot. Process. ¥ Options... » Convert Exit

a b

Options x

RINEX Ver | 3.02

RunBy /Obsv /Agency

Comment

Maker Name/#/Type
Rec #/Type/Vers
Ant #/Type

Approx Pos XYZ

Ant Delta HEMN

Scan Obs Types [_]Half Cyc Corr

Satellite Systems

| [JsepNAV Station ID [CIRINEX2 Name
' |

0.0000

[tono Corr  [] Time Corr []Leap Sec
Exduded Satellites

Meprs Helo FleaL FqQzs Fses HBos [JIRN

Observation Types

Mc HFL #o Fs

Frequendes

MLt FL2Esb FIs [(Jes [Jesab []s |Mask...

Receiver Options ‘

Time Torelance (s) [0.005 | Debug |oFF

~

c
Figure5-1
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http://rtkexplorer.com/downloads/rtklib-code/

Convertinghe RTCM file with rtkconv.exasercan getaRINEXile A (| K S EdbsS ghd a\RINEX file
with S E (i S yrak The theee files (two OBfiles and either one of the two NAVfiles) are used in
we Y[ A0 ttkpogt.exeBeef Figure-2.

FE RTKPOST ver.demo5 b33b — X
[ Time Start (GPST) ~ ? [Jime End (GPST) ? Ointerval Unit
2000/01/01 | |00:00:00 | |2000/01/01 |7 00:00:00 | |0 24
RINEX OBS: Rover ? o =2
[C:\Users\jmj\Documents \RTKLIB Rover-2020-08-13-093921-pt1.obs  File A v
RINEX OBS: Base Station & B
[C:\Users\jimj\Documents \RTKLIB\Base-2020-08-13-093306-home.obs  File B v
RINEX NAV/CLK, SP3, FCB, IONEX, SBS/EMS or RTCM SsHsH=!
C:\Users\jimjl\Documents \RTKLIB \Base-2020-08-13-093306-home.nav  Fijle C vIE]
v
v
Solution [] T
[C:V.lsets“imjl\Domments\Q‘l‘lﬂ.IB\Rover-2020-08'13-093921-911@05 v
2 3
@ Plot... 1 View... KML/GPX... £ Options... P Execute Exit
Figureb-2
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5-2 Preparing foPPP

For someonline Precise Point Positionin@PP) servicelder RINEX.11 formatdatais required; aminor

modification onconverted RINEX file mape needed.Follow below steps to prepare RINEX file for

sending toonline PPP service.

1. Log and obtairRTCMlata (seesection5-3)

2. Use@dH d®ndo we Y[ A0Qa w¢ Yihehldpged RIGE Had toy RINEX 232Rof @S NJIi
proper constdhtions and frequency bands the onliP servicases; wi then get a RINEX format
file *.obs.See Figuré-3 a.

3. RAG GKS 2dziLidzi fF®20a FAESSE | yRInYSeBRGUB3H KS adNAy 3

| RINEX Ve 211 ! Sep NAV  Station ID |0000 [CJRINEX2 Name

RunBy/Obsv /Agency ‘

Comment

Maker Name/#/Type
Rec #Type/Ners
Ant #/Type
ApproxPosXYZ  [] 0.0000 0.0000 e
Ant Delta HEMN [0.0000 [0-0000 0.0000

Scan Obs Types [ JHalf CycCorr  [Jlono Corr []Time Corr [JLeap Sec

Satelite Systems _ Exduded Satelites
Mers (Mao (MeaL FqQzs Fses [eos [JRrn

Observation Types Frequences

Mc L Mo M5 (i iz Fs [(Jes [Jessb s Mask...

Receiver Options I

Time Torelance (s) [0.005 | Debug [orF ~ II' Cancel

a

211 OBSERVATION DATA M (MIXED) RINEX VERSION / TYPE
2 RTKCONV demo5 b33b 20200730 031254 UTC PGM / RUN BY / DATE
i log: C:¥Users¥jimjl¥Desktop¥Base-2020-07-29-114351-ppp.rtc COMMENT
t format: RTCM 3, station ID: 0 COMMENT
5 0000 MARKER NAME
6 MARKER NUMBER
OBSERVER / AGENCY

unknown SKYTRAQ 03.00.01,11.07.31,9bREC # / TYPE / VERS
ANT # / TYPE

( -2584969.8489 4966110.7650 2657494.8769 APPROX POSITION XYZ
11 0.0000 0.0000 0.0000 ANTENNA: DELTA H/E/N
12 1 1 P2 WAVELENGTH FACT L1/2

3 12 C1 L1 D1 S1 =€2= L2 D2 52 C7#/TYPES OF OBSERV

, L7 D7 S7 # / TYPES OF OBSERV
15 2020 7 29 11 44 24.0000000 GPS TIME OF FIRST OBS

6 2020 7 30 1 59 55.0000000 GPS TIME OF LAST OBS

END OF HEADER
20 729 11 44 24.0000000 0 22G15G18G20G21G24R 5R 6R15R16R20R21E 1

1 E 4E 9E11E36C 8C13C19C21C22C36
2( 21861149.323 114881103.796 -931.501 45,000 21861151.906

809517772.697 -725.851 43.000
b
Fgure5-3
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5-3 Obtaining Log Data from S100

A tutorial video showing the process of downloading S100 log files can be found here

https://lyoutu.be/YIYX bUfmjM

The steps togenerate, access, and mandgg datawith S100 arelescribed lelow.

To generatdog data of base and rovefollow below steps.

1. In rover or base tab, click the black REC button to start S100 to record raw measurement data in its

flash memory. See Figuted a, b.

Figureb-4 c.

Use S100 as Rover

®

More Info. Start

Qick red RECuiton againto stop recording.

1913 &= @ &= il 100% 0

1914 @ % @ &=l 100% 0
Use S100 as Base
More Info. Start

PPK Rover

Start logging Rover correction data in
5700 for usage of PPK later

Project
project1

PPK Base

Start logging Base correction data in
51700 for usage of PPK later

Project
project1

Configure Rover Output

Update Rate 1Hz ~
Set
= L o
Rover Base Utility
1 @] <
a

Configure Base Position

Automatic Survey @
Survey Duration Tmin -
Set
=] L o
Rover Base Utility
111 @] <
b
FHgure5-4
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When S100 start to record raw measurement data, the REC button becomes red and flicks. See

1915 @S @ At =il 100% 0
Use S100 as Rover
More Info. Start

PPK Rover

Start logging Rover correction data in
5100 for usage of PPK later

Project
project

Configure Rover Output

Update Rate 1Hz ~
Set
= L o
Rover Base Utility
1 @] <
C


https://youtu.be/YlYX_bUfmjM

Tocheck thdogdataA y { mn n Q& , fBlowb&lévst¥pS.Y 2 NB

1. dick Utility and BrowseSee Figure-% a.

2. Theinformation ofrecorded measurement datancluding the start time, base oover and file size,
isthen displayed See Figure-B b.

16:42 @+ @ - il 100% W ) )
Correction Data Logs in S100

L BB =

$100 Utilities

Log of Correction Data Download Browse Erave All Logs
Selected Lags Dowloaded Lags
Access RTK Correction Data in
S100 2020/07/03 08:39:55 (UTC)
Base Data 4.096 KB
Browse

2020/07/03 08:39:36 (UTC)

Rover Data 2.048 KB
Utilities 2020/07/03 06:29:37 (UTC)
Restart RTK Module Rover Data 4.096 KB
Cold Start 2020/07/03 06:04:48 (UTC)
Rover Data 4.096 KB
Pole Length 2020/07/03 05:49:22 (UTC)
2 Rover Data 4.096 KB
am 0cm Set
— S 2020/07/02 08:52:29 (UTC)
Rover Data 8.192 KB
[ . |
= i e
Rover Base Utility
1] 0 < 1] (@] <
a b
FHgure5-5

20



To download thdog data tosmariphone, followbelow steps.

1. Select thelog data to download by clicking its date fiel@he selected files arthen marked. See
Figure 76 a.

2. /1 tA01 a52¢yft2IR { S80GSR

3. Apop-up window shows how to conneto S100 via WiFi connection. Read the instructions and click

[234aé¢d {SS CATdzNB 71

Next.See Figure-6c.

4. Yot fbrougl8to systy Qa 2 A CA O2 y TSeldatizNg Wik APywhemaneSstars dith
0S10@ and make sur¢he phone is connected with in6 Internet capability during log file transfgr
See Figure-6 d.

5. Click Back buttorSee Figure-6 e.

6. The file transfer starts, and you will be prompted when it finishes. See Figbife

Correction Data Logs in $100 Correction Data Legs in $100

2020/07/03 08:39:55 UTe) [

il Connect to S100 WiFi

Click Next and follow the steps 1o
connect to $100 WiFi

1. Select 8100 WiFi AP {S100_XX)

2. Wait until WiFi state to be connected
2020/07/03 08:39:55 UTe)  |[¥] 3. Backto app

Base Data 4096 KB Base Data 4096 KB 1

2020/07/03 08:39:36 (UTC) D 2020/07/03 08:39:36 (UTC) D

Rover Data 2048 KB Rover Data 2.048 KB

2020/07/03 06:29:37 (UTC)
Rover Data 4.086 KB
2020/07/03 06:04:48 (UTC)

Rover Data 1.006 KB

2020/07/03 05:49:22 (UTC)

2020/07/03 06:29:37 (UTC)
Rover Data 4.096 KB
2020/07/03 06:04:48 (UTC)
Rover Data 4006 KB

2020/07/03 05:49:22 (UTC)

Rover Data 4.096 KB Rover Data 4.096 KB
2020/07/02 08:52:29 (UTC) 2020/07/02 08:52:29 (UTC)
Rover Data B192 KB Rover Data B.192 KB
mn o < 1l Q <
a b

Wi-Fi Direct

2020/07/03 08:39:55 (UTC) D
Base Data 4096 KB
2020/07/03 08:39:36 (UTC) D
Rover Data 2048 KB

2020/07/03 06:29:37 (UTC)

Rover Data 1096 KB
2020/07/03 06:04:48 (UTC)
Rover Data 4,096 KB

2020/07/03 05:49:22 (UTC)
Add network

Rover Data 4.096 KB
Add network 2020/07/02 08:52:29 (UTC)
Rover Data

Downloacded log I

i O <

Fgure5-6
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Tocheck thedownloadedlog dataon smarphoneQd Y S fylldviaBlow steps.

1. /fA01 a.NBgasS 52¢6yft2d& RSR [23a¢d {SS CAIdzNB 7

2. The downloaded raw measuremehtisedata is therdisplayed See Figure-7 b.

3. /A0l Gw2@SNI[23a¢ (G2 OKSO1l NEDSNI NI g YSIadaNBYSyi

Correction Data Logs in S100 /storage/emulated/0/PolarisGNSS /storage/emulated/0/PolarisGNSS

J’ E _:_E_ Base Logs Rover Logs Base Logs Rover Logs

Base-2020-06-18-02:15:11.bin Rover-2020-06-17-08:58:58.bin
2020/06/24 08:44:33 (UTC)

Base Data 2048 KB

Base-2020-06-02-07:27:53.bin

2020/06/24 08:30:19 (UTC)
Rover Data 2.048 KB
2020/06/17 08:58:58 (UTC)

Rover Data 30.720 KB

L] @] < 1l @] < 1l @] <

FHgure5-7

To access the raw measurement data from f&low belowsteps.
1. @YyySOUu GKS LK2yS gAlK 2tf /I NhidmenSpded Quf F8eEiplotekSee T2 f RS NJ
Figure 78

2. (Qopy/Move/Delete operation can be performed on the measuremeiaita.

Galaxy A7 (2018) » Phone » PolarisGNSS

B Name

@ Base-2020-06-02-07:27:53

@ Base-2020-06-18-02:15:11
@ Rover-2020-06-17-08:58:58

Fgure5-8
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Toerase all the recordethw measuremendata on S100, followelow steps.
1. / £t A0l G9NSeadBgugdt [23a¢d
2. Alllog files will be eased

Correction Data Logs in S100

2020/06/24 08:44:33 (UTC)

Base Data 2.048 KB
2020/06/24 08:30:19 (UTC)

Rover Data 2.048 KB
2020/06/17 08:58:58 (UTC)

Rover Data 30.720 KB

" @] <

FHgure5-9
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6 Softwareand FirmwardJpdate

S100 Viewer is a PC software 8t00RTK Receiver firmware updatec#inbe downloaced form
https://www.polaris-gnss.com/s100/s100iewer.zip

Occasionallyfor improved product performance anaser experiencethere may beupdates for
1. S100 Viewesoftware

2. S100 RTK receivBrmware

3. Sl00Bluetooth moduldirmware

User can manually check and upd#tem usingPolaris Connect app arlLl00 Viewer on computer

with Internet connection.

6-1 S100Viewer Software Update
Select &CheckS100Viewer Updateé from the Viewer pulidown menuand followthe instruction to

update S100 Mwer if an update is released

[=] 5100 Viewer V1.0.0.2 FW-511.07.33 K03.00.01 R20210824 CRC_CE3A

Viewer | Updates Help
‘ | Check 100 Viewer Update || Message
Configure RTK License de SRtcm1005,sta-1d=0,gps-Ind=1,glo-Ind=0,gal-Ind=0,ecef-x=-
] SRtcm1005,s5ta-1d=0,gps-Ind=1,gla-Ind=0,gal-Ind=0,ecef-x=-
Exit §Rtcm1005,sta-1d=0,gps-Ind=1,glo-Ind=0,gal-Ind=0,ecef-x=-
115200 SRtcm1005,5ta-1d=0,gps-Ind=1,glo-Ind=0,gal-Ind=0,ecef-x=-

0 SRtcm1005,sta-1d=0,gps-Ind=1,glo-Ind=0,gal-Ind=0,ecef-x=-

E SRtcm1005,s5ta-1d=0,gps-Ind=1,gla-Ind=0,gal-Ind=0,ecef-x=-

Date / Time / Location

W“ GPS Bu L2
24°47'543364" N || 121°0'31.15104" E

Figure6-1
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https://www.polaris-gnss.com/s100/s100-viewer.zip

6-2 S100RTK ReceivdfirmwareUpdate

Videos showing procire of updating S100 RTK Receiver firmware can be found here:
https://www.youtube.com/watch?v=WrAUKF84KZ{1/2)
https://www.youtube.com/watch?v=A3NPLYP_ EkZ2)

Follow below steps to update S100 firmave.

1. USB driver needs to be installéal updating S100 receiver firmwarBownload it from:
https://www.silabs.com/products/development-tools/software/usb-to-uart-b
ridge-vcp-drivers

2 ConnectS100with PC and star$100 Viewesoftwareon PCSee Figuré-2.

\

Figure6-2

3 On Polaris Connect app, click Connect button Utility-Version screenthis enables S10RTK
w S O S Xigh&axdddaibe updatedThe app will therbe closed.See Figuré-3.

17:26 B @ @

5100 Utilities

Version
RTK Version 20200703

Connect

Bluetooth Version  01.00.00.01

App Version 1.03

More Info. Polaris

Figure6-3
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https://www.youtube.com/watch?v=WrAUKF84KZU
https://www.youtube.com/watch?v=A3NPLYP_EKA
https://www.silabs.com/products/development-tools/software/usb-to-uart-bridge-vcp-drivers
https://www.silabs.com/products/development-tools/software/usb-to-uart-bridge-vcp-drivers

4 From S100 ViewaiUpdateg pul-down menu,d St SOG &/ KSOl CANXgI NB | LRI GS
02E aK2gAy3d aOKSO| AySeeHigng#.dzLIRF 1S&¢é At LI2LI dzLI®

[=] 5100 Viewer V1.0.0.2 PW-511.07.33 K03.00.01 R20210824 CRC_CE3A

Viewer | Updates | Help

COM P| Check Firmware Update '
SRtcm 1005, sta-Id=0,gps-Ind=1,glo-Ind=0

COMS
SRtcm 1005, sta-Id=0,gps-Ind=1,glo-Ind=0
Baud Rate $Rtcm 1005, sta-ld=0,gps-Ind=1,glo-Ind=0,¢
115200 SRtcm 1005, sta-1d=0,gps-Ind=1,glo-Ind=0
O SRtcm1005,sta-1d=0,gps-Ind=1,glo-Ind=0

I:l SRtcm1005,5ta-1d=0,gps-Ind=1,glo-Ind=0,c

Date / Time / Location

““ Gs __Eu Bu
24%7'5 43364 N || 121*0'31.15104" E
10845 M

Information RTK Info. FW Info.

Figure6-4
5 Incasey S6 dzZLIRIF GS &a2FdGsl NB Aa T2 dhowioadandRpdate 2 @2 62 E 4 A
dzLJRF 6 S 2NJ ab 2 see Biguréd. y OSt dzLIRI G S

GLONASS Bc1 G2

ol Check Firrmware Update *

New Firmware Found

New firmware is now available.
Would you like to download it from the server and update
onto it?

5100 GPS+GLO+BDS+GAL
Master Firmware

Kernel Version 03.00.01
S.W. Version 11.07.31
Revision 20200604
CRC 99D4

No Download and Update

Figure6-5
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6 S100 Viewer will download the nefvmware ¥ N2 Y ts@rfetrahdNoadlt to S100with the

message box indicating software update stasbewn in Figuré-6.

ol Check Firmware Update *

Firmware Update

WARNING!

Firmware update is a critial operation. Please make sure the
power stays on and do not disconnect the device before the
update is complete.

Master firmware updating...

Figure6-6
7 When softwareupdate isin progess,DO NOTremove the USB cable unsbftware updateis
compleid. See Figuré-7.

B8 Check Firmware Update *

Firmware Update ’

WARNING!
Firmware update is a critial operation. Please make sure the
power stays on and do not disconnect the device before the
update is complete.

pas

Restoring device ¢

| Firmware update finished.

BE

Figure6-7
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6-3 S100Bluetooth Module FirmwareUpdate
Bluetooth firmware isupgraded via WiFi connectiofollowbelowa (i S1LJa {2 dzLRIFGS { mnnQa
module firmware.
1. If a new version of Bluetooth firmware is available, the Upgrade bugtofi t 2 f | NA & / 2y y SOi
screen Utility-Version-Bluetooth Version becomes clickabl&igure 6-8 a), otherwise it is
unclickable (Figuré-8 b).
2. Cliking Upgrade button leads to Bitooth firmware download pageOnce the Bluetooth

firmware is downloaded from server, a Next butt@ppears Clck it to ontinue to do WiFi

connection.See Figuré-8 c.

1749 W @ @ ¥ = il 100% 1747 & @ @ REE al 100%
$100 Utilities 5100 Utilities Bluetooth Firmware Upgrade

Upgrade Bluetooth Firmware
om 0em Set om 0cm Set
Version Version et
RTK Version 20200703 RTK Version 20200703
Connect Connect
Bluetooth Version 01.00.00.01 Bluetooth Version 01.00.00.01
Upgrade
App Version 1.03 App Version 1.03
More Info. Polaris More Info. Polaris
= ® o = * e
Rover Base Utility Rover Base Utility
] @] « 1 8] & ] &} <
a b c
Figure6-8
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3.

5.

A pop-up window shows how to conneto S100 via WiFi connectioReadthe instructionand
clickNext.See Figuré-9 a.

You are brought to sysieQa corifiglifation screenSelect the WiFi AP whose name starts with
S100 and make sure the phone is coneeéctvith it (without internet).Click Back button. See
Figure6-9 b c.

The Bluetooth firmware upgradestarts. YouQl be prompted when itis in progressand finishes.
See Figuré-9d e.

il 1 16:46 @ @ @ Tl

% Connect to 100 WiFi Wi-Fi Direct i < Wi-Fi Wi-Fi Direct
Click Next and follow the steps to )

connect to 5100 WiFi , @ o
1. Select 5100 WiFi AP (S100_XX)

2. Wait until WiFi state to be connected

3. Back to app

S5100_C4641FB2

Add network

Add network

a b c
Upgrade Bluetooth Firmware Upgrade Bluetooth Firmware
A —

Finished Updaing Bluetooth Firmware

1l O < 1] o] <

Figure6-9
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7 Troubleshooting

Question#1Y

2 Ke

LQY dzyl o6t S

Answer#1: RTK correction service has several mountpojtions to selecfrom, mountpoint with

G2 3Sa

we¢yY CAE

compatible format need to be chosea work correctly The mountpoint to choose for S100 are

Virtual Reference StatioiRSype, Nearest StatioiNRTtype, orbasicRTCM3.xXype supporting 1004
/ 1012sentenceor MSVI4 /| MSM5 / MSM6 / MSM7 messagidut non-FKPnon-MAC,non-MAX,

non-iMAX, non-SSRnon-CMR non-CMR+ones

Supported MSM4 messages af@74,1084,1094,1124
SupportedMSM5messages ar&075,1085,1095,1125
Supported MSM6 messages d@76,1086,1096,1126
SupportedMSM7messages ar&077,1087,1097,1127.

6KSy O2yySOlAy

Example 1Newer MSM4 MSM5/ MSM7 formas are preferred over older RTCM 3.1 format.
Mountpoint Information

The available data streams are listed in the sourcetable. All mountpoints contain the station 4-

i character identifier followed by a number which indicates the type of data format.

| sITED RTCM 3.1 |
SITE2 RAW
i | SITE4 RTCM 3.2 MSM4
SITES RTCM 3.2 MSM5
SITET RTCM 3.2 MSM7

Example 2VRS (Virtual Reference Station) type is preferred over NRT (closest physical base station)
type,asVRS has no operating range linfit00beingGPS+GLO+GAL+BDS receiver, RTK base
supportingmore satellite constellation (GPS+GLO+@ireferred overone supportinglesser

satellite constellation (GPS+GLO).

MAC RTCM 3.x RTK_MAC/MAX_RTCM3 GP5+GLO RTCM 3
I VRS Galileo GAL_VRS5_MSM5 GPS5+GLO+GAL RTCM 3 {MSM5) I
I VRS RTCM 3.x RTK_WVRS_RTCM3 GP5+GLO RTCM 3 I
VRS RTCM 2.2 RTK_WVRS_RTCM2 GP5+GLO RTCM 2.3
VRS CMR RTK_VRS_CMR GP5+GLO CMR
VRS CMR+ RTK_VRS_CMR+ GP5+GLO CMR+
iMAX Galileo GAL_iMAX_MSM5 GP5+GLO+GAL RTCM 3 (MSM53)
iMAX RTCM 3.x RTK_iMAX_RTCM3 GP5+GLO RTCM 3
FKP RTCM 2.3 RTK_FKP_RTCM2 GP5+GLO RTCM 2.3
NRT Galileo GAL_NRT_MSM5 GPS5+GLO+GAL RTCM 3 {MSMS5)
I NRT RTCM 3.x RTK_MNRT_RTCM2 GPS+GLO ETCM 3 I
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Example 3FKP, MAC, RTCM23, SSR, VRS23, RTCMa&amgo beused. RTCM 3.2 with 1071
GPS MSM1 and 1081 GLONASS M8®af incompatible typenot be used.

Mountpoint || Identifier / Description || Format Format Details (Rate) C;:;iir GNSS

FKP2 FKP23 RTCM 1.3(10), 14(60). 16(300). 20. 21_ 22(10) 23(10). 24(10 L112 GPS
53 - 3(10), 14(60). 16(300), 20, 21, 22(10) 23(10). 24(10)

FKD? . 3 [RTCM . .

_raw FKP23 raw 53 1.3(10), 14(60). 16(300). 18, 19_ 22(10) 23(10). 24(10) L112 GPS+GLO

[RTCM ||1004, 1006(10), 1007(30), 1012, 1030(30). 1031(30). 1033(10). -

FKP3 FKP31 31 1034(10). 1035(10) L1L2 GPS+GLO
[RTCM ||1004, 1006(10), 1007¢10), 1012, 1014(10). 1017(10). 1030(30). -

Mac Mac 3.1 1031(30). 1033(60). 1039(10) L1L2 GPS=GLO

RTCM23 RTCM23 I;gCM 1.3(17), 14(61), 16(300), 20(1), 21(1). 22(17). 23(17). 24(17) L1L2 GPS

. ) [RTCM -

RTCM23_raw |[RTCM23 raw 03 1.3(17), 14(61), 16(300), 18(1), 19(1). 22(17). 23(17). 24(17) L1L2 GPS+GLO
RTCM

RTCM30 RTCM30 30 1004(1), 1006(10), 1012, 1033(10) L1L2 GPS+GLO

SSR SSR [RTCM ||1004, 1006(10), 1007¢30), 1012(1). 1030(30). 1031(30). 1032(60). LiL2 GPS~GLO
3.1 1033(60)

VRS2 VRS23 RTCM 1.3(10), 14(60), 16(300). 20. 21, 22(10). 23(10). 24(10 L1L2 GPS
3 . 3(10), 14(60). 16(300). 20, 21, 22(10). 23(10), 24(10)

VRS2 . i [RTCM " a

_raw VRS23 raw 03 1.3(10), 14(60). 16(300), 18. 19, 22(10). 23(10). 24(10) L1L2 GPS+GLO

VRS2 VRS20 RTCM ||1004(1), 1006(10), 1007(30). 1012, 1030(30), 1031(30). 1032(10). LiL2 GPS~GLO
3.0 1033(60)

DGNSS_NET_2|DGNSS_NET_RTCM2.2] .I){ECM 1, 3(10), 16(300), 31(1) L1L2 GPS+GLONASS
[RTCM R

DGNSS_2 DGNSS_RTCM2.2 5 5 1, 3(10), 16(300), 31(1) L1L2 GPS+GLONASS

DGNSS_NET_3|DGNSS_NET_RTCM3.2] I;.ECM 1006(10), 1007¢10), 1071(1), 1081(1) L1L2 GPS+GLONASS

DGNSS_3 DGNSS_RTCM3.2 I;.ECM 1006(10), 1007¢10), 1071(1), 1081(1) L1L2 GPS+GLONASS
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Question#2Y L Q@S dzaSR O2NNBOG Y2dzyGLRAYyGZ odzi adAaftf
Answer#2: RTK require strong signal to work. Make sure S100 is used outdoors under clear open sky

unblockedsignalenvironment.

Although S100 is GPS/GLONASS/Galileo/Beidou@N&5only common set of satellite signals
tracked by both base and rover are used for RTK computation, thus when used with GPS/GLONASS
RTK base, effectively S100 is no different from GPS/GLA@MASSTK receiver, and actual RTK used

satellitenumberwill be kss thantotal tracked satellite number.

On initial use, @& good to choose time of day when there are more satellites overhead, avoid least
number ofsatellite situation, becauseaf blocked by distant trees theactualusable satellites becomes

fewer, and itd be moredifficult to get RTK Fikttps://www.gnssplanning.com/
. Number of Satellites

Number of Satellites
= -

0
2020-07-28 02:00 04:00 06:00 0300 10:00 12:00 14:00 16:00 18:00 20:00 22:00 2020-0...

cPs [l CLONASS Time

RTHKs susceptiblego interference. Normally the signal should fluctuate not more than-HiHn short
period. If seeing signal fluctuating by several dB in short time, it means there is interference affecting
RTK operation. A different location or different time of dayhwiit interference affecting RTK

operation will get RTK Fix.
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Appendix

A-1 More Usage Scenarios

A-1-1 BaseRover RTK witfPPPCorrectedBase

Satellites

Satellites Signa|5
$100 Rover Signals
S$100 Base
0 NTRIP
Caster ‘
NMEA Correction
Positioning Data ) Correction
Data Correction Data
_ Correctiog I’ Rata I,r‘ I —— \
- 1
1 — 1
gl E ; Or i
1
H 1
iy i |
N e S
Polaris Connect NTRIP Server
NTRIP Client

FigureA-1

In places without RTK base correction service but with cellular phone netwoek,can do RTK

surveying by setting up mobile RTK base with initial approximate base position coordinates, later

upload base measurement data to online PPP service to get accurate base position coordinates, then

later correct rover collected data set by the offset deterndrfeom initial approximate base position
and PPP derivedccurate base position.

A pair ofS100RTK receivaiis needed to perfornthis operationas shown in Figura-1.

See section &-1 and A2-3 on setting up mobile Bluetooth RTK base.

See thidlogon working with online PPP service.

The procedure steps to do this

1. Setup mobile RTK base to log data for later uploading to online PPP service to derive accurate

baseposition.See Figure R a.

2. Setup mobile RTK base to work with RTK rover, with basa@approximate positiorP,. P, can
be 1 minute automatic surveyedpproximateposition.See Figure 2 b.
Perform RTK surveying

4. After RTK surveying is completed, continue data loggirdatf loggingtime duration is still

insufficient.
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https://www.polaris-gnss.com/blog/how-to-work-with-online-ppp-service

Back in office, convert log file to RINEX format, and upload to online PPP service to obtain

accurate position coordinatB; of the mobile RTK base.

The offsetdelta betweenapproximate base positioR, and PPPderived accurate positioR; is
delta=R¢P;

Subsequentlyorrect all rover surveyed points lgydelta, i.e.PQ = R, ¢ delta

1844 WO & X = al 100% 0 18:42 WG &@ -

Use S100 as Base Use S100 as Base

@ @ Configure Base Position
Morelniol Ehait Automatic Survey ]
Survey Duration Tmin -~
Set
PPK Base
Start logging Base correction data in UserpecifiadiCoardinatas
$100 for usage of PPK later Latitude (Decimal Degrees)
Project 0.0
test 1
» Longitude (Decimal Degrees)
0.0
. Altitude (m)
Configure Base Position 00
Automatic Survey @
Set
Survey Duration 1min -~
= Ll o = ﬁ e
Rover Base Utility Rowver Base Utility
1] @] < 1] @] <
a b
FigureA-2
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A-1-2 PPK with PPPerivedBase

N

Base Log

S 3o 3 EFE
Satellites
Satellites Signals /
Signals
5100 Rover

5100 Base
Post Processing
Correction Correction

Data Data

Base L
% Rover Log % aselog % Rover Positioing File

In Field In the Office

FigureA-3

At places where there is no cellular phonetwork, PPK posprocessing can be performed to derive

accurate position of the collected rovdata logs

Apair of SIOORTK receivarare needed to perform this operation as shown in Figusg. A

The procedure steps to do this:

1.

The base logs data for longer time period for online PPP prince&s derive accurate base
position

The rover logs data for a minute or two for each survey point.

Back in office, convert base log file to RINEX format, and upload to online PPP service to obtain
accurate position coordinat®; of the mobile RTK base.

Use RTKLBRTKPOST to pgsbcess each rover log file against base log file, uBjrags base

position, to derive accurate rover position. Do this for all survey point collected rover log files.

35



A-2 Other RTKRelated Operations

NTRIP is g@rotocol to deliver RTK correction data from RTK Base to RTK Rover, which isseaip
three services (INTRIP Server (NTRIP Caster (3yTRIP ClienfThe tiree services run on three
internet-enabled machines which are apart from one another in most cadesgeneral structure of
NTRIP can be illustrated in Figéed.

Satellites

RTK Receiver Satellites Signals  pTK Receiver
as Rover Signals
as Base
NTRIP
NMEA
Positioning Caster
Machine
Data .
Correction
Data Correction
Data
gooTTTTTTTTTT T ~, Correctiog I_." e 5
i i i i
1 1 !
E or i | or i
1
: : i i
l'\‘ ,fl N 7
NTRIP Client Running on NTRIP Server Running on
Phone or PC Phone or PC

FgureA-4

Besidethe RTK rover usage scenarios mentioned in sectioset,aanalso use S100 as a RTK base in
the following scenarios:

1. UseApp-built-in NTRIFServeron phone (sectiom-2-1) or

2. Usestrsvr ofRTKIBon P(sectionA-2-2)

Setup oNTRIP Castés describedn sectionA-2-3.

Usage offhird-Party NTRIP Client Apfiefebure NTRIP Cliergn be found in section-24.
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A-2-1 BluetoothRTKBasewith App-Built-in NTRIFServer

The S100 RTK Receiwvenenconfigured as a Bluetooth RTK base, capouRTK correction dataith
the NTRIP server builtdidedd KS &t 2 f I Adp,as sho@ny/in/FRyQais

Satellites

Satellites Signalsr — —
Signals I
Rover & 5100 Base
NTRIP . I
NMEA = Caster ‘
Positioning . l. s | J
Data Correction
Data Correction
Correction Data
rmmm—————————— Data .
i' -
| s
! .
i . or @ ! Internet :
ll : I
!

__________________

Polaris Connect

NTRIP Client
NTRIP Server

FHgureA-5
Followbelow steps to configure S100 to send out RTK correction data via Bluetooth withirbuilt
NTRIP server.
1. dickBasetab. See Figur&-6 a
2. Click SettingsHjgureA-6 b) and configure NTRIP léig information (Figuré\-6 c).
3. O A0 ({lhekodtdiBasevifith it wL t S RIGUBANTA.D
4. The NTRIP server starts. See Figureb.
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19:47 &

19:47 &
16:45 @
Use S100 as Base

Use S100 as Base

NTRIP Server Login Settings

NTRI
RTK Base RTK Base ntrip.polaris-gnss.com

Hostname or P

NTRIP Caster Port
Bluetooth Base with NTRIP Server Bluetooth Base with NTRIP Server 5000

Mountpoint (Data Stream)
5100 Base This Phone

.BT E BT

= |
OX©ICHNOR IO

5100 Base  This nne NTRIF Sarver Ps

More Info. Settings Start More Info. Settings Start
USB Base USB Base
5100 Base PC $100 Base PC
usB . st
=] L e = L o
Raver Base Utility Rover Base Utility
1] @] < [l (@] < 1] (@] <
a b c
Fgure A-6

19:47 &

Use 100 as Base

00 Working as RTK Base &
IP Server Running on Phone

RTK Base

Data Dispatch
Bluetooth Base with NTRIP Server

RTK Correction Data Sent Out

5100 Base This Phone

— Stop
BT

@ @ @ Information

More Info.  Settings Start NTRIP Caster Connected
Login Info Correct
USB Base
5100 Base PC
USB
- o o
Rover Base Utility
1] @] < 1] @] <
a b
Fgure A-7
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A-2-2 USBRTKBase

The S100 RTK Receivenenconfigured as a USB RTa6& can send out RTK correction data to a

AAAAA

Satellites

Satellites Signalr — —
Signals I
Rover ¢ 5100 Base
NTRIP
— Caster
NMEA
Positioning Correction . ‘
orrection
Data Data Correction Data
Data

_________________

Internet

e

""""""""" NTRIP Server
NTRIP Client
en (like strsvr of RTKLib)

FgureA-8

Followbelow steps to configure S100 to send out RTK correction data via USB. The app/blrses

S100 starts to work as USB RTK base.

1. ConnectS100with PCusing theUSB cable.

2. dickBasetab, selectUSBnterface See Figurd-9 a

3. A0l U8B NAS2T dGKS appvillciise See Figup s O i

4. Sart third-party NTRIP server tool, egirsvr ofRTKIB, to send out RTK correction datee
FigureA-9 c.
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1953 @ % ©

Use S100 as Base

i

Use 8100 as Base

USB Base USB Base
5100 Base PC §100 Base PC
w El
Radio Radio
5100 Base Module $100 Base Module
— (=) — (=)
use M uss A
More Info. Start More Info. Start
PPK Base PPK Base
= * e = L o
Raver Base Utility Rover Base Utility
1] @] < 1 (@] <
a b

STRSVR ver.demo5 b33b

2020/07/09 5 GPST onnect Time:
Stream Type Opt Cmd Conv Bytes Bps
B (0)Input | Serial v 12,301 16,578
W (1) Output |NTRIP Server v 9,681 14,543
(2) Output v 0 0
Output ~ 0 0

o 0) COM3 (1) ntrip.polaris-gn om/JIM_TES s

B Stop ¥ Options Exit
C
Fgure A-9
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A-2-3 SettingUp NTRIP Caster

NTRIRequires a NTRIBaster running onralnternet-connected computewith a fixed IP address so
that both NTRIP Server and NTRInt can connect with it, thusiaking correction data delivery
from NTRIP Server to NTRIP Client possible.
There arewo ways to set up a NTRIBSEr.
1. Theeadestmethodto set up a 247 running NTRIP Caster is subscribing to

SIX MONTH FLOATING IP RTK BASE REDIRECT SERVICE

A subscriber will get NTRIP Caster login information: I1P/port/mount point/user name/password,
andsimplyuse itwithat 2 f F NA a / 2 y yNIQIR Elied® NI IS TS o6 dzNB

2. The other approach is to hawan Internet connection withrixed IP addres® use withstrsvr of
RTKIBrunningona PC
Followbelowsteps to set up@aNTRIP Caster
a. Get RTKBbinary from

http://rtkexplorer.com/downloads/rtklib-code/

b. Run strsvr.exe

c. Configure Input Stream to bEype NTRIP Caster, and sgpits options(by clicking Opt.)

STRSVR ver.demo5 b33b

2020/07/09 11:56:09 GPST Connect Time: 0d 00:00:00
Stream Type Opt Cmd Conv Bytes Bps
(0) Input | NTRIP Caster v | .. . 0 0
(1) Output |NTRIP Caster v 0 0

< DU v (

DU L¥ (

m|
> Start £+ Options... Exit

d. Set input streamPort to be an available pornumber on this PC9001 for example Set
Passwordo be you preferred NTRIP upload passwotdhen click OK.

NTRIP Caster Server Options X

Port

9001

Password

R

Cancel
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https://www.polaris-gnss.com/shop-product-fullwidth/alpha-rtk-kit%5B5%5D?previous_url_id=1
http://rtkexplorer.com/downloads/rtklib-code/

Continue to configure OutpuBtream.

STRSVR ver.demo5 b33b

2020/07/09 11:56:09 GPST Connect Time: Od 00:00:00
Stream Type Opt Cmd Conv Bytes Bps
(0) Input  |NTRIP Caster v~ || .. | . 0 0
(1) Qutput |NTRIP Caster v 0 0
(2) Output | e (R 0 0
(3) Output | e (R 0 0
o L]
W Start £ Options... Exit

Set output streanPortto be an availble port number on this P@Q00for example(need to
be different from input stream port) Set Mountpoint/User-ID/Passvord to be you

preferred NTIRP download login informatiori.hen click OK.

NTRIP Caster Client Options X

Port
Mountpoint User-ID Password
TEST v Htest “oooo |
oK Cancel
Click Start
STRSVR ver.demo5 b33b
2020/07/09 11:56:09 GPST Connect Time: 0d 00:00:00
Stream Type Opt Cmd Conv Bytes Bps
(0) Input |NTRIP Caster v | .. | .. 0 0
(1) Qutput |NTRIP Caster v 0 0
(2) Output | e | [ [ 0 0
(3) Output S | RN R R 0 0
O 8
P Start £+ Options... Exit
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A-2-4 Third-Party NTRIP Client App Operations

Follow below steps to use Lefebure NTRIP Client appetoadRTK correction dat® S100
1. Install Lefebure NTRIP Client from Google Play Store, open it.

B @ .l 75% 08 13:51

& ntrip

Lefebure NTRIP Client
N Lefebure Design

45 | B> UPDATE

NtripChecker
Navmatix

30%
Mapit GIS - NTRIP Client

Q Mapit GIS LTD

) as5x

2. {StSO0 GKS 3ISIFN) aSiddzld A02y 2y GKS dzLILISNJ NR IK{

B @ ¢l 75% @ 13:54

m NTRIP Client ﬁ g Lefebure NTRIP Client - Settings
Disconnected B oo seings
:
Q"; Receiver Settings
Version: 2018.09.05 NTRIP Settings
> Get Premium Features
y Help

About

Lefebure Design
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3. C2NJ awSOSAGSNI / 2yySOlGA2yé¢ aStSOG G9EGSNYyIt @Al
{tt EEEEEEé¢ RSOAOS® / KSOl aDt{ az201 [20liA2y&aé¢o

Receiver Settings

Receiver Connection
External via Bluetooth

Bluetooth Device
BT SPP A20BCS

Bluetooth Connection Method
Insecure (Default)

Choose Bluetooth Device Auto-Enable Bluetooth 0
Automatically switch bluetooth on/off

(O BT SPP A20BC5

Auto-Configure Receiver
CANCEL No Auto-Config

Antenna Height
No Offset

Save GPS Data to File
Save NTRIP Data to File

GPS Mock Locations
Allow external GPS data to be used by other Android
Apps.

4. {StSO0G abe¢wlLt {SddAay3aaéd bSig2N] tNR:G202f asStsSoi
information for Caster IP / Caster Port / Username / Password / Data Stream. Report Location
a5t SO0 aDSiG CNRBY 9EGSNYylLt wSOSAGSNEO®

£ 0 ¢l 75% 8 13:57

NTRIP Settings

Network Protocol
NTRIP v1.0

Caster IP
——>

Caster Port
5000

Username
——

Password
=

Data Stream
—————

Reported Location
Get from External Receiver

E Saved Profiles
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5. 9yl oftS LK2ySQa az20AtS 51dGlF O2yySOilAazyod {StSOG i

Settings configuration page.

14:13 | Thu, September 6 @ H

Wi-Fi Sound Bluetooth Auto
folate
Flashlight Location Mohile Airplane
data mode
Power NFC Mobile Blue light
saving Hotspot filter
.
A w
B Android Syste
Mobile Hotspot or Tethering is on
Tap here 1o sel up,

NOTIFICATION SETTINGS

6. { St SO0 a5S@St2LISNI hLliAz2zyaéd ySINI GKS o2GaG2Y 2F { 8§
LI 3Sz aSt SO0 daz201 [20FGA2y ! LILX D
B @ 4. 75% W 1413 a 2@ il 75% @ 14:25

SETTINGS \ < DEVELOPER OPTIONS

Al

pps ON

Lock screen and security Multiprocess WebView

Cloud and accounts Auto update system

Demo mode

Google

Accessibility USB debugging

General management Revoke USB debugging authorizations

Include bug reports in power menu
Software update

Mock location app
User manual

View attribute inspection
About phone

Select app to be debugged

Developer options
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7. {StSOG 4[ S¥So0dzNB bewlLt /fASYyléod

< DEVELOPER OPTIONS Q
ON

Multiprocess WebView

v

Select application
/
No apps.

) Bluetooth GPS
. €D

l“E Lefebure NTRIP Client
@ Mapit GIS

Messages

Yellow Pages

Select app to be debugged

No application set to be debugge

8. wSGdaNYy G2 [STFS06dzNBE bewlLt /EASyd LI Ot AO01 a/ 2y

Bluetooth and RTK base station via Internet.

] NTRIP Client

Disconnected

ersion: 2018.09.05

Lefebure Design
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After connection is made, upper left screen will first show Invalid, denotiogiver does not

KI ¢S LRaAliAz2y TFTAE &Sio bSEG AGQtt akKz2g Dt{ 2N 5D
receiverhasmetef S@St | OOdzN» 08 LR aAlGA2Y FAE®D ¢KSy AGQff
the receiver is trying to converge to centimedexel accuracy position. When the receiver has

centimeterf S@St | OOdzN} O& LlRaAdGAzy AGQff aK2g adaSkRe wd

Collector Apps can next be used to record the position.

X NTRIP Client
Invalid:0

Disconnect

03:00:00 Service Started

03:00:00 GPS Mock Location Enabled
03:00:00 Device: BT SPP A20B8D
03:00:00 Trying to Connect...

03:00:01 Bluetooth Device Connected
03:00:01 Fix type is now Invalid
03:00:02 Network: Connecting...
03:00:02 NTRIP: Connected to caster

FloatRTK:14

Disconnect

03:09:55 Service Started

03:09:55 GPS Mock Location Enabled
03:09:55 Device: BT SPP A20B8D
03:09:55 Trying to Connect...
03:09:57 Bluetooth Device Connected
03:09:57 Fix type is now GPS
03:09:57 Using 14 satellites

03:09:58 Network: Connecting...
03:09:59 NTRIP: Connected to caster
03:10:04 Fix type is now FloatRTK

[ NTRIP Client
DGPS:12

Disconnect

02:43:19 Service Started

02:43:19 GPS Mock Location Enabled
02:43:19 Device: BT SPP A20BC5
02:43:19 Trying to Connect...

02:43:21 Bluetooth Device Connected
02:43:21 Fix type is now DGPS
02:43:21 Using 12 satellites

02:43:22 Network: Connecting...
02:43:23 NTRIP: Connected to caster

RTK:14

Disconnect

02:52:57 Service Started

02:52:57 GPS Mock Location Enabled
02:52:57 Device: BT SPP A20B8D
02:52:57 Trying to Connect...

02:53:03 Failed to Connect; java.io.|OException:
read failed, socket might closed or timeout, read

ret: -1

02:53:04 Device: BT SPP A20B8D
02:53:04 Trying to Connect...
02:53:07 Bluetooth Device Connected
02:53:07 Fix type is now GPS
02:53:07 Using 14 satellites

02:53:09 Network: Connecting...
02:53:09 NTRIP: Connected to caster
02:53:16 Fix type is now RTK
02:53:16 Fix type is now FloatRTK
02:53:20 Fix type is now RTK
02:53:20 Fix type is now FloatRTK
02:53:23 Fix type is now RTK
02:53:24 Fix type is now FloatRTK
02:53:26 Fix type is now RTK
02:53:27 Fix type is now FloatRTK
02:54:59 Using 13 satellites

02:55:01 Using 14 satellites

02:55:36 Fix type is now RTK
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10. When surveying a group of locations within walking distance, can leave S100 powered up, taking
the range pole or tripod to next location to survey. Switch to the Lefebure NTRIP Client App to
check if S100 is in RTK Fix state before recording the nexiologaisition with Data Collector

App. The setup procedure only needs to be performed once. Later use only need to run
Lefebure NTRIP Client and connect.
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A-3 Configure RTK Licenfer S100 Purchased After 2021.09.01)

The shippedS100functions like a nanal meterlevel accuracy GNSS receiver prior License

Activationpurchase and RTK activation license is applied.

WhenLicense Activatiors purchased, an email will be received by the customer requesting

information onS100 Serial Numhedn PolarisConnect fp, click Connect button on Utilityersion

screenthis willallow S100 Viewer Windows program to read the S100 Serial Number. The App will
then close. Se€igureA-3-1. Toreadthe S100Serial Number, fron$100+ A S ¢ S N & -doviinS ¢ S NJ  LJdzt €

menu sef O

G/ 2y FAIANB wey

[ AOSyasés Ot A0 6/ 2Lk

email. Later when receivirigcense 8y, simpy copyand paste it to the License Key entry and click

a! OGADI GS¢d

20 @@ @

5100 Utilities

24°47°541951" N

10021 M
Information RTK Info. FW I
Direction
PDOP’
WGS WGSBA
29849 3 4966108
WGS RTK Mod
2657505171
License Period
License Required

Command

Hot Start Cold Start

om Oem Set
Version
RTK Version 20200703
Connect
Bluetooth Version 01.00.00.01
Upgrad
App Version 1.03
More Info. Polaris
= L o
Raver Dase Utility
n o <
FigureA-3-1
[=] 5100 Viewer V1.0.0.2 FW-511.07.33 K03.00.01 R20210802 CRC_78B1 - [m] X
Viewer | Updates Help
Check §100 Viewer Update Message Response
I Canfigure RTK License I SGNGSA,A,3,05,09,11,36,,,,,,,,,1.4,0.6,1.2,3"34 ~
SGNGSA,A,3,06,07,10,13,16,,,,,,,,1.4,0.6,1.2,4731
Bt SGNGLL,2447.0903252,N,12100.5205852, E,035108.000,A,A™4E
115200 SGNRMC,033108.000,A,2447.0903252,N,12100.5205852,E,000.0,00
SGNVTG,000.0,T, M,000.0,N,000.0,K, A*13
: SGNZDA,033106.000,31,08,2021.00,00*4A v
Date / Time / Location a5l Configure RTK License x
Date N
2021/08/31 SCALE
Latitude Serial Number im -

657F5D444135825554742065

Copy Serial Number

License Key
|6E§4OFF2AAF 14 54 32 A5 85 ED BC 9E B1 0A 9F | | "

Z T EE a3 ||

FigureA-3-2
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A-4 Problem Reporting

Inthe rarecasethat connection is made to 3rd party RTK base, but unable to get RTHlFigetting
RTK Float, follow thgrocedure steps shown ithis videohttps://youtu.be/LG2gDGSrp1e
simultaneously log 15 minutes of (1) RTK base RTCM data and (2) Sh@€asawementdata for us

to analyze the issuéJpload the two log files to your Google Drive folder and send us a shareable link

to info@polarisgnss.com

The steps are

1. SelectRover(bottom screen)> Settingsin Bluetooth Rover with NTRIP ClieGee Figure-Al a.

2. SelectDebug Modethan pressSave Datdutton. See Figure-Al b.
3. PressStart See Figure-Al c.

19:320 s H @ - GEO3Y 40100%

1932090 W - GEO3Y 40100% 19:320 s H @ - GEO3Y 40100%

Use S100 as Rover

NTRIP Client Login Settings Use S100 as Rover

RTK Rover RTK Rover
, | ,
Bluetooth Rover with NTRIP - Bluetooth Rover with NTRIP
Client Client
||
|

This Phone Rover This Phone Rover

BT BT
B B
Operation Mode
O Normal
@ O Normal + Log NMEA @

(® Debug mode

More Settings Start More Settings Start
Info. Info.
Save Data
Bluetooth Rover Bluetooth Rover
This Phone Rover ‘ This Phone Rover ‘
=] L el = L
Rover Base Utility Rover Base Utility

4 o 4 m]

a b C
FigureA-11
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4. Wait15 minutes to log 15 minutes of data for analysighe saved files can be fouimd

/Android/media/com.polaris_gnss.s100/ folde3ee Figuré-12.

19:340 s @ @A - GEO3Y 40100%

This Phone Rover
BT
BT

Data Reception

4.490 KB
/storage/emulated/0/Android/

media/com.polaris_gnss.s100/
CorsRover-2021-07-02-11_33_56.bin

2.574 KB
/storage/emulated/0/Android/
media/com.polaris_gnss.s100/
CorsBase-2021-07-02-11_33_56.bin

Stop

FigureA-12
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The information provided is believed to be accurate and reliable. These materials are provided to customers and may be used for
informational purposes only. No responsibility is assumed for errors or omissions in these materials, or for its use. Changes to
specification can occur at any time without notice.

These materials are provides fas isowithout warranty of any kind, either expressed or implied, relating to sale and/or use including
liability or warranties relating to fithess for a particular purpose, consequential or incidental damages, merchantability, or infringement of
any patent, copyright or other intellectual property right. No warrant on the accuracy or completeness of the information, text, graphics
or other items contained within these materials. No liability assumed for any special, indirect, incidental, or consequential damages,
including without limitation, lost revenues or lost profits, which may result from the use of these materials.

The product is not intended for use in medical, life-support devices, or applications involving potential risk of death, personal injury, or
severe property damage in case of failure of the product.
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