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1 Overview 

1-1 Introduction 

 

S100 is a high performance dual-frequency RTK receiver with Bluetooth and USB interface. It offers 

centimeter-level positioning accuracy suitable for surveying, mapping, and GIS data collection. 

  

By default, S100 is shipped as RTK rover to accept RTCM3.x message or SkyTraq carrier phase raw 

measurement data from an RTK base, and provides centimeter-level accurate position result relative to 

the RTK base in standard NMEA message format. 

 

S100 can also be configured as a RTK base to provide RTCM3.x message or SkyTraq carrier phase raw 

measurement output. 

 

S100 has two major interfaces for different applications: USB and Bluetooth. The USB interface is mainly 

for configuration, monitoring, and supplying power. With Bluetooth V2.1+EDR function built-in, S100 can 

be used as external Bluetooth RTK receiver for Android Mobile Device to provide higher accuracy 

positioning than internal GPS. 

 

 

1-2 RTK Operation Guideline 

 

To provide centimeter-level RTK accuracy, S100 requires much better operating condition than 

conventional meter-level accuracy GPS receiver: 

ü Baseline distance between base and rover should be under 30Km. 

ü Open sky environment without interference and signal blockage 

ü Received signal level should be no less than 40dB/Hz. 

ü 10 or more satellites with elevation angles over 15 degrees 

ü Good satellite geometry with satellites spread over four quadrants of the sky. 
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1-3 S100 RTK Receiver Features 

 

ü Base or Rover Mode Configurable Using Polaris Connect App 

ü Supports GPS/QZSS L1/L2C, Beidou B1I/B2I, Galileo E1/E5b, GLONASS L1/L2 RTK Operation 

ü Supports USB and Bluetooth V2.1+EDR Interface 

ü On-Board 256MByte Flash Memory for Data Logging Post Processing 

ü RTK Position Horizontal Accuracy 7mm + 1ppm, Vertical Accuracy 14mm + 1ppm 

ü Maximum RTK Update Rate 10Hz 

ü Supports RTCM 3.x Messages 

ü NMEA Output 

 ̧ Update Rates 1 /  2 /  4 /  5 / 8 /  10 Hz for RMC /  GGA /  VTG / PSTI-030 

 ̧ Messages GGA / GLL / GSA / GSV / RMC / VTG / ZDA / PSTI 

ü Baud Rate 

 ̧ Bluetooth 115200 

 ̧ USB 4800 /  9600 /  19200 /  38400 /  57600 /  115200, default 115200  

ü Power Consumption 

 ̧ 280 mA @ 5V 

ü Weight 460 g 
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2 USB Interface 

 

 

 

 a b 

 

 c d 

Figure 2-1 

Connect {мллΩǎ п-pin socket (Figure 2-1 a) with the included accessory USB cable (Figure 2-1 b). The S100 

USB cable is used for  

1. Supplying power from power bank (Figure 2-1 d) 

2. Firmware update using Windows PC (Figure 2-1 c) 
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3 Preparing for First-Time Use 

A tutorial video showing the process of setting up S100 to perform RTK surveying with Mobile 

Topographer from very beginning can be found here 

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

 

3-1 Lƴǎǘŀƭƭ άtƻƭŀǊƛǎ /ƻƴƴŜŎǘέ App 
Install Android aǇǇ άPolaris Connect for S100 RTK Receiverέ from Google Play. It can be found with this 

QR Code. 

 

3-2 Install USB Driver 
USB driver needs to be installed before updating S100 Receiver firmware. Download it from: 

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

 

3-3 Check S100 Receives Satellite Signal 
Below steps bring up S100 as a normal USB-interface GNSS receiver to receive satellite signal: 

1. Place S100 at a location having good sky view. Connect S100 with PC using the included USB cable. 

2. Pair phone with the S100, which has a .ƭǳŜǘƻƻǘƘ ŘŜǾƛŎŜ ƴŀƳŜ ǎǘŀǊǘƛƴƎ ǿƛǘƘ ά{мллέ. See Figure 3-1. 

  

Figure 3-1 

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
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3. Launch Android app άPolaris Connectέ, and selected the paired S100 device. See Figure 3-2. 

 

Figure 3-2 

 

4. Start ά¦{. LƴǇǳǘ wƻǾŜǊέ ƳƻŘŜ. The app closes when S100 is configured to USB Rover. See Figure 3-3. 

 

Figure 3-3 

 

5. On a PC, install and open S100 Viewer. In S100 Viewer, a dialog box for COM port and baud rate will 

appear. Click άConnectέ. See Figure 3-4. 

http://www.polaris-gnss.com/s100/s100-viewer.zip
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Figure 3-4 

 

6. NMEA output should be seen on the Message screen. If having good sky view with sufficient number 

of satellites tracked, the signal bar will turn solid and have position fix. See Figure 3-5. 

 
Figure 3-5 

  



10 
 

4 RTK Rover Operation 

S100 RTK rover works with carrier phase measurement, using fractional part of ~19 centimeter wave 

length GNSS signals and differential principles to achieve centimeter-level position accuracy relative to 

the RTK base. 

Referring to figure 4-1, S100 receives RTK base correction data over Internet via NTRIP Client running on 

the Android phone. S100 uses this correction data along with signals received from satellites to calculate 

its precise position and output position / velocity / time information in NMEA-0183 format.  

 

 

Figure 4-1 

The most common way to use S100 for RTK surveying is to adopt a 3rd party RTK correction service, then 

only one S100 RTK receiver is needed.  

S100 is configured as RTK rover and connects to an Android smartphone via Bluetooth. User can then run 

the free άtƻƭŀǊƛǎ /ƻƴƴŜŎǘέ ŀǇǇΣ ƻǊ άLefebure NTRIP Clientέ app, on the smartphone for retrieving 

3rd-party RTK base correction data over Internet and sending it to the S100 RTK receiver. ²ƛǘƘ άah/Y 

[ƻŎŀǘƛƻƴέ ƻǇǘƛƻƴ ŜƴŀōƭŜŘ ƻƴ ǘƘŜ Android smartphone, 3rd party GIS app for survey data collection can 

be used, achieving centimeter-level RTK accuracy. 

The S100 can be used as Bluetooth RTK rover or USB RTK rover. The operations to configure and start RTK 

rover are described in this section. 

For Bluetooth RTK rover, user can choose to use Polaris Connect ŀǇǇΩǎ ōǳƛƭǘ-in NTRIP client feature 

(section 4-1) or third-party NTRIP client like Lefebure NTRIP Client app (section 4-2). 

For USB RTK rover, the operations are described in section 4-3.. 

Other possible but less used RTK usage scenarios are described in Appendix A-1. 
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4-1 Bluetooth RTK Rover to Work with App-Built -In NTRIP Client 
The S100 RTK Receiver, when configured as a Bluetooth RTK Rover, can receive RTK correction data from 

RTK correction service, going through Polaris Connect app, as previously shown in Figure 4-1. 

Follow below steps to configure S100 to receive correction data via Bluetooth interface with built-in 

NTRIP client of the Polaris Connect app. 

1. Switch to Rover tab in the app. See Figure 4-2 a 

2. Click Settings (Figure 4-2 b) and configure NTRIP log-in information (Figure 4-2 c). The log-in 

information should be obtained from RTK correction service provider. 

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

troubleshooting, refer to Appendix A-3. 

   

 a b c 

Figure 4-2 
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4. CƭƛŎƪ {ǘŀǊǘ ƻŦ ά.ƭǳŜǘƻƻǘƘ wƻǾŜǊ ǿƛǘƘ b¢wLt /ƭƛŜƴǘέ ŀƴŘ ǘƘŜƴ ŀǇǇ ǎǘŀǊǘǎ ǊŜŎŜƛǾƛƴƎ ŎƻǊǊŜŎǘƛƻƴ ŘŀǘŀΦ See 

Figure 4-3 a b. 

    

 a b 

Figure 4-3 

 

4-2 Bluetooth Rover to Work with Third-party NTRIP Client App 
The S100 RTK Receiver, when configured as a Bluetooth RTK Rover, can receive RTK correction data from 

RTK correction service, going through a third-party NTRIP client service, e.g. Lefebure NTRIP Client app, 

as shown in Figure 4-4. 

 

Figure 4-4 
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Follow below steps to configure S100 to receive correction data from third-party NTRIP client app like 

Lefebure NTRIP Client, via Bluetooth. The Polaris Connect app closes as soon as the S100 starts to work 

as Bluetooth RTK rover. 

1. Switch to Rover tab in the app. See Figure 4-5 a 

2. CƭƛŎƪ {ǘŀǊǘ ƻŦ ά.luetooth RoverέΤ ǘƘŜ app Polaris Connect will be closed. See Figure 4-5 b 

3. Start third-party NTRIP client app to receive RTK correction data, sends it to S100, and receive 

position data stream from S100. See Figure 4-5 c. 

4. If needing more information on how to use Lefebure NTRIP client app, refer to Appendix A-2-4.  

     

 a b c 

Figure 4-5 
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4-3 USB Rover 
The S100 RTK Receiver, when configured as USB RTK Rover, can receive RTK correction data from NTRIP 

client running on a PC, e.g. strsvr of RTKLIB, as shown in Figure 4-6. 

 

Figure 4-6 

  










































































