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1 Overview

1-1 Introduction

Alpha* (Alpha plus) is a high performance dual-band RTK receiver with multiple interfaces, including
UART, USB, and Bluetooth. It offers centimeter-level positioning accuracy suitable for survey, mapping,

GIS data collection, and outdoors robotic precision guidance.

By default, Alpha* is shipped as RTK rover to accept RTCM3.x message or SkyTraq carrier phase raw
measurement data from a RTK base, and provide centimeter-level accurate position result relative to
the RTK base in standard NMEA message format. Alpha* can also be configured as a RTK base to

provide RTCM3.x message or SkyTraq carrier phase raw measurement data output.

Alpha* has three major interfaces for different applications. The USB interface is mainly used for
configuration, monitoring, and supplying power. With Bluetooth V2.1+EDR module built-in, Alpha* can
be used as external Bluetooth RTK receiver for Android Mobile Device to provide higher accuracy
positioning than internal GPS. The 3.3V LV-TTL UART interface allows simple connection to controllers

for precision guidance applications, replacing normal meter-level accuracy GPS receiver.

Alpha* can easily connect and use with Pixhawk / ArduPilot using the supplied connector cable,

enabling UAV to navigate with centimeter-level position accuracy.

1-2 RTK Operation Guidelines

To provide centimeter-level RTK accuracy, Alpha* requires much better operating condition than
conventional meter-level accuracy GPS receiver:
> Baseline distance between base and rover should be under 30Km.

Open sky environment without interference and signal blockage

> Received signal level should be no less than 40dB/Hz.
> 10 or more satellites with elevation angles over 15 degrees
> Good satellite geometry with satellites spread over four quadrants of the sky.



1-3 Alpha* RTK Receiver Features

V V.V V V VYV V V

Base or Rover Mode Configurable Using RTK Viewer Utility

Supports GPS L1/L2C, Beidou B1l/B2I, Galileo E1/E5b, GLONASS L1/L2 RTK Operation
Supports LV-TTL UART / USB / Bluetooth V2.1+EDR Interface

Supports SDHC micro-SD Card for Data Logging Post Processing

RTK Position Accuracy 7mm + 1ppm

Maximum RTK Update Rate 10Hz

Supports RTCM 2.x / 3.x Messages

NMEA Output

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

[ ) Messages : GGA / GLL/ GSA / GSV / RMC / VTG / ZDA / PSTI

Baud Rate

[ Bluetooth : 115200

®  UART/USB : 4800 /9600 /19200 /38400 /57600 / 115200, default 115200
Current Consumption

(] 280 mA @ 5V

Weight : 40 g



2 Applications

N/ X T/ RTK

RTK antenna

antenna Base Rover

RTCM3.x / RAW
Alpha*RTK |F——————————— —» Alpha* RTK

|—> NMEA

Figure 2-1

Alpha* RTK rover works with carrier phase measurement, using fractional part of ~19 centimeter wave
length GNSS signals and differential principles to achieve centimeter-level accuracy positioning with

respect to the RTK base.

Referring to figure 2-1, Alpha* RTK base antenna is set at a fixed location, with antenna location
coordinates already a known reference, or surveyed by method described in later section. It receives
signals from GNSS satellites, generates correction data in RTCM3.x or SkyTrag raw measurement
format, and sends it to remote Alpha* RTK rover through wireless channel. The rover uses this
correction data along with signals received from satellites to calculate the precise position of the RTK
rover antenna, and output antenna position / velocity / time information in NMEA-0183 format.

Correction data from the one RTK base can be sent to an unlimited number of RTK rovers.

The Alpha* RTK receiver is suitable for, but not limited to, following applications:
Surveying and GIS data collection with Android mobile device

Precision farming machine guidance

Precision grass cutting machine guidance

Precision guidance of unmanned aerial vehicles (UAV)

Aerial survey RTK position stamping without need of ground control points

V V V VYV V

Precision tracking of vehicle dynamics



3 Description of Interfaces

3-1 Appearance

A lI)] l@+

Alphe’

Polaris RTK

12 11

2 345

Figure 3-1
No. Description
1 SMA connector for RTK antenna.
Status LED. There are three states shown for Alpha* as Rover
1. Base data not received: flashes two times followed by 1 sec of silence.
2. In process of finding RTK solution: flashes with frequency at 1Hz or 4 Hz depends on the RTK
2 ratio is in between 1 and 3 or in between 3 and 5.
3. RTK solution found: remain lighted continuously.
This LED is always off when Alpha* is configured as Base.
3 LED for indicating the TTL UART interface is selected.
4 LED for indicating the USB interface is selected.
5 LED for indicating the Bluetooth interface is selected.
Push button for interface selection. Each time the button is clicked, the selected interface toggles.
® Press this button for more than 3 seconds will enable/stop logging measurement data to SD Card.
7 Slide switch for choosing the operating mode, see section 4-4 for details.
8 6-pin TTL connector for Base-to-Rover or Rover-to-UAV applications, see section 3-2 for details.
9 Micro USB connector
SD card status LED. When the SD card is inserted, this LED will flash and record raw measurement
10 data to the SD card, until number of files on the SD card reaches 129. In this case the LED lights up
continuously, and recording stops. If no SD card is inserted, the LED is off.
11 Micro SD card connector for raw measurement data recording.
12 4-pin TTL connector for aerial survey applications. See section 3-3 for details.

Table 3-1



3-2 Pinout of 6-Pin Connector

Al 23456

I

I

Figure 3-2

The red spot indicates the top side.

Voltage
No. Description 1/0
Min Max
Power input pin to Alpha* when power from USB connector is
3.3V 5.5V
1 unavailable. Power output from Alpha* if power from USB | PWR
4.6V 5.0V
connector is present
UART input for base measurement data, the format should be
2 IN 3.0V 3.6V
in RTCM3.x or SkyTraq raw format.
3 UART output for NMEA message ouT 3.0v 3.3V
4,5 | NC
6 Ground PWR
Table 3-2
3-3 Pinout of 4-Pin Connector
A
L 1 =
o000 L1
4321
Figure 3-3
The red spot indicates the top side
Voltage
No. Description I/0
Min Max
1 DC power output from Alpha* to external device ouT 3.1V 3.3v
2 1PPS (1 pulse per second) output signal ouT 3.1v 3.3V
3 External camera trigger input signal IN 1.5V 5.0V
4 Ground IN

Table 3-3

(o]




3-4 Connector Cables for Alpha*

There are several types of connector cable supplied with the Alpha* RTK Kit for different applications.

3-4-1 Wire for connecting Base-to-Rover (for base/rover pair short baseline testing)

Yellow
White

6-pin Connector 6-pin Connector

Figure 3-4

3-4-2 Wire for connecting Rover-to-UAV

[ Black j—s————— |
Blue
Green
Yellow
White
Red

6-pin Connector 6-pin Connector

Figure 3-5

3-4-3 4-Wire Extension

[ Black j—— |

Green

White
Red

_—_

4-pin Connector 4-pin Connector

Figure 3-6



3-4-4 Wire for 6-pin TTL connector with pitch 2.54 Dupont Lines

[ Black

Blue

Blue
Green

Yellow
White
Red

6-pin Connector

Green

Yellow

White

il

Figure 3-7

3-4-5 Wire for 4-pin TTL connector with pitch 2.54 Dupont Lines

Red

2.54 Dupont Female
Connector

Black |—I
Green { Green
White -
-
4-pin Connector Red

Figure 3-8

10

2.54 Dupont Female
Connector



4. Application Scenarios

4-1 Special Short Baseline Experimental Setup

< . . . —7 RTK
RTK Setup for Special Short Baseline Experiment antenna
antenna Base Rover
Micro-USB Micro-USB
Alpha* RTK cable cable Alpha* RTK

6-pin 3 wire for Base-to-Rover (sec. 3-4-1)

Figure 4-1

TTL mode/ switch on TTL mode / switch on B

For users setting up a local RTK base for use with RTK rover, this experimental setup allows quickly

becoming acquainted with all aspects of Alpha* RTK receiver operation. Using our RTK Viewer

Windows-PC software, users can configure Alpha* to be base or rover; see section 6 for details.

Figure 4-2
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[=] RTK Viewer+ V2.0.0.4 FW-511.07.31 K03.00.01 R20200401 CRC_760A - m} x

Viewer Settings Updates Tools Help

COM Port Message Response
coM6 Fix RTK SGNGLL,2447.0895484,N,12100.5234643,E, 104526.000,A0747 A
SGNRMC, 104526.000,A, 2447.0895484,N, 121005234648, E,000.0,00
Baud Rate SGNVTG,000.0,T, M,000.0,N,000.0,K,D*16
115200 SGNZDA, 104526.000,01,04,2020,00,00743
0 $PSTI,030,104526.000,A,2447.0895484, N, 12100.5234648,£,94.625,0

Date / Time / Location

D: Scatter View
ate Time (m)
2020/04/01 10:45:26.000 0.02
Latitude Langitude, 001m ~
24°47'5.37290" N [[121°0'31.4078%"E 0.01
o
o %
&0
9463 M 11423 M 0.00 ;@:
f
Inf . o
nformation RTK Info. FW Info. 0.01 ¢

Direction Speed
0.00 kmvh

HDOP

-0.02
-0.02 -0.01 0.00 0.01 0.02

Earth View

V V 4Y
-2984964.284 4966101.787
w z e
2657501526

2020/4/1 ~ 2020/5/1

Command
Hot Start | | Cold Start

4-2 RTK Survey and Data Collection

—

rRTKN| /
antenna

NTRIP
client

Rover

Bluetooth
-7~ |Alpha* RTK

s |7
7 e

3rd Party RTK Base
with NTRIP caster

3G/4G/LTE BT mode / switchon B

Figure 4-3

When used with Trimble or Leica RTK base station within 30Km distance, or Trimble or Leica RTK base
station with Virtual Reference Station (VRS) service as shown in figure 4-3 for RTK survey and data

collection, then only one Alpha* RTK receiver is needed. It’s configured as RTK rover and connects to

12



an Android smartphone via Bluetooth. User can then run the free Lefebure NTRIP Client App on the
smartphone for retrieving 3™-party RTK base station data over Internet and sending it to the Alpha*
RTK receiver. With “MOCK Location” option enabled on the smartphone, GPS related location Apps on

the smartphone will be able to use the more accurate position from Alpha* RTK receiver.

- tup for GIS Dat llection -
RTK RTK
antenna Base NTRIP Rover antenna
Micro-USB client Bluctooth
Alpha+ RTK |—<able "2 Alpha+ RTK

USB mode / switch on A BT mode / switch on B

NTRIP
caster

3G/4G/LTE

Figure 4-4

In case of setting up a local RTK base with known reference location as shown in figure 4-4 for RTK
survey or data collection, one Alpha* RTK receiver is configured as RTK base connecting via micro-USB
port to a computer running NTRIP Server/Caster, and another Alpha* RTK receiver is configured as RTK
rover connecting via Bluetooth to an Android smartphone. User can run the free Lefebure NTRIP
Client App on the smartphone to retrieve the Alpha* RTK base data over Internet and sending it to the
Alpha* RTK rover. With “MOCK Location” option enabled on the smartphone, the GPS related location

Apps on the smartphone will be able to use the more accurate position from Alpha* RTK rover.

13



4-3 Real-Time Precision Guidance

by

'}é

X[/ RTK Setup for UAV
antenna
.g Rover
|
m Alpha* W‘ Telgerg.etry |
= RTK 6-pin wire for | 1 adio |
UAV-to-Rover N
R TTL mode / switchon B l| \\‘|
. (I
. 433MHz/915MHz/2.4GHz |
N RTK |
antenna |
Base
Micro-USB
Alpha+* cable Telgen;?tw
RTK o adio
Mission Planner

USB mode / switch on A

Figure 4-5
When using Alpha* RTK receiver in Unmanned Aerial Vehicle (UAV) applications as shown in figure 4-5,
one Alpha* is configured as RTK base connecting via micro-USB cable to a computer running Mission
Planner, the computer is also connected with a telemetry radio to communicate with another
telemetry radio installed on the UAV. A second Alpha* is configured as RTK rover, connecting to the
autopilot of the UAV via a 6-pin 6 wire cable provided along with the Alpha* RTK Kit. In this application
scenario data from RTK base is encapsulated in MAVLink injection protocol sent to autopilot of the
UAV, and autopilot then relays the data to RTK rover, the NMEA message output from RTK rover is sent

to autopilot of the UAV for precision guidance.

14



Setup for Real-Time Controller over Telemetry Radio

«74- -74- ﬁé-

RTK Telemetry
7antenna Pin #2 of 6-pin Radio — \
TTL connector \\
Rover \
\
- AN
Real-Time N
+ \
Gl s Pin #3 of 6-pin Controller W \\\
TTL connector N
TTL mode / switch on B \
\
\
\
RTK \

433MHz/915MHz/2.4GHz
antenna

Base
Telemetry
Alpha* RTK Radio

TTL or Micro-USB

o -

USB/TTL mode / switchon A

Figure 4-6
For line-of-sight precision guidance applications that do not use Mission Planner with MAVLink
protocol as in figure 4-6, user can configure one Alpha* RTK receiver as RTK base and use 6-pin UART
connector port or micro-USB port to connect to a telemetry radio for sending correction data to the
RTK rover. Another Alpha* RTK receiver is configured as RTK rover, using pin-2 of the 6-pin connector
to connect to another telemetry radio for receiving correction data from the RTK base, and using pin-3

of the 6-pin connector to send RTK NMEA message output to the real-time controller.

15



RTK\|

antenna
Rover
Bluetooth
1 | Alpha* RTK
. A
Setup for Real-Time Controller over Internet -~
RTK
BT mode / switch on B
antenna Base NTRIP E
Micro-USB client
Alpha* RTK |—<22te
Real-Time
USB mode / switch on A 3G/AG/LTE Controller Pin #3 of 6-pin
NTRIP TTL connector

caster

Figure 4-7

A smartphone can be used to connect RTK rover with RTK base over Internet instead of using a pair of
telemetry radios for non-line-of-sight real-time precision guidance application as shown in figure 4-7.
In this case user can setup an Alpha* RTK base as described previously with figure-4-4, and with Alpha*

RTK rover also connecting pin-3 of the 6-pin connector to the real-time controller’s UART input for

sending the NMEA output messages to the real-time controller.

16



4-4 Hardware Configuration Settings

Table 4-1 shows push button and slide switch configuration settings for Alpha®™ RTK receiver in

different application scenarios. For each usage scenario, V indicates which of the TTL / USB /

Bluetooth interface should be selected to have Alpha* LED light up, A or B indicates which position to

put Alpha* slide switch. The boldface Output indicates which NMEA output interface is used for this

usage scenario. The boldface Input indicates which input interface used by rover to receive base data.

Interface Selection LED |slide Switch | NMEA Output Available Port| RTCM or RAW Data Port
Application Scenario Mode .

TTL | USB |Bluetooth| Position TTL USB |Bluetooth| TTL USB |Bluetooth
Connecting to PC Setting Up Software Configuration
Using RTK Viewer v A
Figure 4-1 Short BaselineTest Setup Using Laptop Base v A Output| Output

Rover v B Output | Output Input
Figure 4-3 Connecting to 3rd Party Base Using Phone Rover Vv B Output | Output | Output Input
Figure 4-4 GIS Survey Configuration Using Locally Base v A Qutput
Setup Base/PC and Phone Connection Rover Vv B Qutput | Output | Output Input
Figure 4-5 UAV Configuration Using Locally Setup Base v A Qutput
Base/PC/MissionPlanner and Radio Connection Rover Vv B Output | Output Input
Figure 4-6 Realtime Guidance Configuration Using Base Vv A Output| Output
Locally Setup Base/PC and Radic Connection Rover Vv B Output | Output Input
Figure 4-7 Realtime Guidance Configuration Using Base v A Output
Locally Setup Base/PC and Phone Connection Rover Vv B Output | Qutput | Output Input
Table 4-1

17




5. Preparing for First-Time Use

5-1 RTK Viewer

RTK Viewer is a Windows-based software for configuring or monitoring Alpha* RTK receiver. User can

download the software from below link:

http://polaris-gnss.com/alpha/rtk-viewer.zip

5-2 USB Driver

USB driver from Silicon Labs may need to be installed:

https://www.silabs.com/products/development-tools/software/usb-to-uart-bridge-vcp-drivers

5-3 Checking Alpha* Receives Satellite Signal

Below steps bring up Alpha* as normal GNSS receiver to receive satellite signal:

> Connect antenna to the Alpha* SMA connector and place antenna at a window side having good
sky view. Put Alpha* slide switch to A position.
> Open RTK Viewer. Connect Alpha* to PC using micro-USB cable. A dialog box for COM port and

baud rate will appear. Click “Connect”.

Rtk Viewer - 1.0.0.1 - O

Viewer

Settings Help

Message Response

Fix RTK $GPVTG,177.98,7T,,M,000.00,N,000.00,K,R*2E ~ | |COM? removed
$GPGST,090941.000,1.020,0.005,0.004,44.8,0.005,0.005,0.012*58 COM?7 plugged-in

Baud Rate $PSTI,030,000941.000,A,2447.0895417,N,12100.5234195,E,94.628,-

115200 v $PSTI,032,090941.000,051018,A R,1.901,6.157,0.546,6.467,17.16,,,,,

0 $PSTI,033,090941.000,051018,1,R,0,G1,0,0,61,0,0,G2,0,0,62,0,0,,,, %

_ $PST|,033,000941.000,051018,1,8,0,G1,0,0,81,0,0,G2,0,0,82,0,0,,%7 ¥

Figure 5-1
> Click push button on side of Alpha* to select USB interface. 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.

18


http://polaris-gnss.com/alpha/rtk-viewer.zip
https://www.silabs.com/products/development-tools/software/usb-to-uart-bridge-vcp-drivers

[=] RTK Viewer+ V2.0.0.4 PW-511.07.31 K03.00.01 R20200401 CRC_7604 - O x

Viewer Settings Updates Tools Help

COM Port 2 Message Response
COM6 v Fix RTK SGNGLL,2447.08954534 N,12100.5234645,E 104526.000,A. D47  m
SGMRMC,104526.000,A, 2447.0895484,N,12100.5234648,E,000.0,00
Baud Rate SGNVTG,000.0,T, M,000.0,M,000.0,K,D*16
115200 ~ SGMNZDA,104526.000,01,04,2020,00,00%43
0 SPSTI,030,104526.000,A,2447.0895484 N,12100.5234645, F, 94.625,0
I:| SPSTI,032,104526.000,010420,A,R,1.977,6.170,0.543,6.501,17.77,,.., ¥

Date /Time / Location

Scatter View
(m}

Date Time
2020/04/01 0.02

ude

— - 0.01
BENSHEE 2ot
9463 M 11423 M 0.00 ;@S

Information RTK Info. FW Info.

-0.01

Direction

-0.02
-0.02 -0.01 0.00 0.01 0.02

Earth View

W Y

2984964.284 4866101.787
ode

2657501526

2020/4/1 ~ 2020/5/1

Command
| HotStart | Cold Start

Figure 5-2

Tip: if not sure which COM port is used by Alpha*, can use Windows “Device Manager” to find out.

ré Device Manager  — —— — Eléu1
File Action View Help
%= Hml =
A{é OH-PC|
'?'9 Batteries

1> -8 Computer

b -y Disk drives

A, Display adapters

&3 DVD/CD-ROM drives

% Human Interface Devices

g IDEATA/ATAPI controllers

—ﬁ Imaging devices

- Keyboards

ﬁ Mice and other pointing devices

A Monitors

I? Metwork adapters

I? Atheros ARMB5WE-EG Wireless Metwork Adapter
vy Microsoft Virtual WiFi Miniport Adapter

& Realtek PCle GBE Family Controller

l;l? VirtualBox Host-Only Ethernet Adapter |

cw

AT T T T YT W W

-T2 Prolific USB-to-Serial Comm Port (COM3)
-k Processors
3 Q‘ Sound, video and game controllers

I.>-C— Storage controllers

E-ﬂ-,J System devices

b a Universal Serial Bus controllers
Da USE Virtualization

Figure 5-3
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6. RTK Setup

6-1 Introduction

Typical uses of Alpha* RTK receiver are (1) rover-only: Alpha* works with a 3™ party RTK correction

data provider, (2) base/rover pair: two Alpha* are configured as a base and a rover, respectively.

For rover-only usage, Alpha* RTK receiver can be used with RTK base station service providers having
Virtual Reference Station (VRS) service, or a physical RTK base station within 30Km distance. Typical
setup would be to use an Alpha* RTK rover connecting via Bluetooth to Android phone running NTRIP
Client that connects with RTK base station over Internet. Alpha* can work with popular Trimble and

Leica base stations.

For base/rover pair usage, the applications could be: (1) an Alpha* RTK receiver setup as local RTK
base at some known reference location to serve other Alpha* RTK receiver rovers within 30Km
distance, (2) An Alpha* RTK receiver first connecting to RTK base station service to determine its
position accurately then later setup as local RTK base to serve other Alpha* RTK receiver rovers within

30Km distance.

20



6-2 Configuring the Rover

To configure Alpha* as RTK rover, put slide switch to position A, connect micro-USB cable to Alpha* and
a Windows PC running RTK Viewer. From the “Settings” pull-down menu on RTK Viewer select

“Configure RTK Mode”. On the dialog box select “Configure as Rover” and press “Next” button.

[=] RTK Viewer+ V2.0.04 FW-511.07 31 K03.00.01 R20200401 CRC_7604 - O x
Viewer | Settings | Updates Tools Help
COM P Set Factory Default Response
COM6 Configure Output Baud Rate 5234637 F,102720000,A0%D  ~ | |COM11 plugged-in
Baud Configure Update Rate #95434,N,12100.5234657 E,000.0,22 COM11 removed
0.KD*IC
115200‘ | Configure RTK Mode 00,0025 Cold Start successfully
Query Update Rate 895424 N,12100.5234637 E,94.625,0
Rt |R,1.976,6.170,0.543,6.501,17.76,,.,, ¥
Query RTK Made
Date 7 ‘
L1 L2 Contioo L
Date Time o
g5 Confi RTK Mod X =)
2020/04/01 10:27:20.000 orgure IR Hede SCALE
Latitude Longitude 0.05m ~

24°47'5.37290" N | 121°0'31.40782"E

9463 M 11423 M

Information RTKInfo. FW Info.
RTK Age RTK Ratio

Baseline Length Baseline Cours
Cycle-Slipped East-Projection
———

Configure RTK Mode

® Configure as Base

O Configure as Rover

L |
617 m 0.54 m
GALILEO
— 3l Next
Command i
M T T T T
Hot Start Cold Start 2 3 143 15 18 27 30 | |

Figure 6-1
On the next dialog box select “NMEA Message” for most applications. “UAV Binary Message” is to be

selected only if using Alpha* with ArduPilot/Pixhawk.

ol Configure RTK Mode X

Configure Message Type

The device is in RTK rover mode, please select the output
message type.

® NMEA Message

O UAV Binary Message

Back Aecapt

Figure 6-2

When done, put slide switch to position B for later use as RTK rover.
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6-3 Configuring the Base

To configure Alpha* as RTK base, put slide switch to position A, setup base antenna at location having
unblocked sky view, connect antenna to Alpha* using RF cable, connect Alpha* to a Windows PC
running RTK Viewer using micro-USB cable. From the “Settings” pull-down menu on RTK Viewer select

“Configure RTK Mode”. On the dialog box select “Configure as Base” and press “Next” button.

[=] RTK Viewer+ V2.0.04 FW-511.07 31 K03.00.01 R20200401 CRC_7604 - O x
Viewer | Settings | Updates Tools Help
COM P Set Factory Default Response
COM6 Configure Output Baud Rate 5234637 F,102720000,A0%D  ~ | |COM11 plugged-in
Baud Configure Update Rate ‘93":'(&?;:‘;2100'52%57‘&000'&22 COM11 removed
115200 ‘ | Configure RTK Mode 00;160*45 Cold Start successfully
Query Update Rate 895424 N,12100.5234637 E,94.625,0
Sl |R,1.976,6.170,0.543,6.501,17.76,,.,, ¥
Query RTK Made
Date 7 1 -
Date Time ' ‘D = B
g5 Confi RTK Mod X =)
2020/04/01 10-27:20.000 orgue R HedE SCALE
Latitude Longitude 0.05m ~
24°47'5.37290" N || 121°0'31.40782"E Configure RTK Mode

E
E

198m

)
1

617m 0.54m

9463 M 11423 M @
Information RTKInfo. FW Info.

RTK Age RTK Ratio 6

1.0 sec(s) ® Configure as Base
Baseline Length Baseline Course 0.10

650m 1776 O Configure as Rover
Cycle-Slipped East-Projection N
s

Command

Hot Stert | | Cold Start 2 3 43 15 18 27 30 |

Figure 6-3
On the next dialog box, Operating as RTK base, Alpha* can output base data in SkyTraq raw
measurement format or RTCM format. For UAV application using Mission Planner, RTCM format is
preferred to reduce the amount of data being sent. For all other applications, SkyTraq raw data format

is preferred.

o Configure RTK Made X

Configure Message Type
The device is in RTK base mode, please select the output
message type.

® SkyTraqg Raw Measurement

O RTCM

Back Hext
Figure 6-4
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On the next dialog box, there are 4 ways to configure the base antenna position:

a5l Configure RTK Mode x
RTK Base Mode

® Input fixed base antenna coordinate

Set receiver to self survey approx. coordinate for 60
sec each time powering up

Set receiver to self survey approx. coardinate for 60sec
and set it as fixed base antenna coordinate permanently

Using RTK base station to determine base antenna
coordinate and set it as fixed base antenna coorinate

Back Hext

Figure 6-5

6-3-1 Input Fixed Base Antenna Coordinate

When a reference point with known coordinate is available to setup the RTK base antenna, this option
is to be selected. Coordinate of the L1 antenna phase center position, extending from the known

reference point, is to be entered.

a! Configure RTK Mode @

RTK Base Mode

@ Input fixed base antenna coordinate

|~ Setreceiver to self survey approx. coordinate for 60
I ~ sec each time powering up

. Set receiver to self survey approx. coordinate for 60sec
| ~ and set it as fixed base antenna coordinate permanently

- Using RTK base station to determine base antenna
- coordinate and set it as fixed base antenna coorinate

Back ] I Next

Figure 6-6
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There are 3 different formats for entering the longitude and latitude: in degrees, degree/minute, or

degree/minute/second.

ag) Configure RTK Mode

s % Configure RTK Mode

Coordinate Format

Latitude 24.784257

Longitude 121.0087237

Ellipsoidal Height 114.24

Input Fixed Base Antenna Coordinate

@ ddd.ddddddd’ | © ddd*mm.mmmmmm’ © ddd°mm’ss.sss55"

meter

Coordinate Format

T Latitude 24
S ) Longitude 121

| Ellipsoidal Height 114.24

sl Configure RTK Mode [

Input Fixed Base Antenna Coordinate

Coordinate Format
) ddd.ddddddd® ) ddd®*mmmmmmmm’

@ ddd®mm'ss.sssss”

Latitude 24 ° 47 ' 3.32

Input Fixed Base Antenna Coordinate

© ddd.ddddddd® ) ddd®mm’ss.sss55"

47.0554

0.5237

meter

e
LB

) [t

Longitude 121 ° 0 ' 314 "
Ellipsoidal Height 114.24 meter
Back ] [ Acsept
Figure 6-7

After pressing “Accept”, the entered coordinate will be set to Alpha* permanently. Each time powered

on, Alpha* will function as RTK base and use the coordinate for antenna position reporting.

6-3-2 Set Receiver to Self-Survey Approx. Coordinate for 60sec Each Time Powering Up

With this setting, every time Alpha* is powered up it’ll use the averaged position of initial 60 position

fix for base antenna position reporting. This may be useful for RTK testing situations where position of

the base will be moved from time to time, and rover’s centimeter-level accuracy relative-positioning

from the base is more important than having accurate position from a global reference.

. Configure RTK Mode Lé

RTK Base Mode

O Input fixed base antenna coordinate

Set receiver to self survey approx. coordinate for 60
sec each time powering up

. Set receiver to self survey approx. coordinate for 60sec
~ and set it as fixed base antenna coordinate permanently

-, Using RTK base station to determine base antenna
- coordinate and set it as fixed base antenna coorinate

Figure 6-8
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6-3-3 Set Receiver to Self-Survey Approx. Coordinate for 60sec and Set It As Fixed Base Antenna
Coordinate Permanently

This setting is similar to 6-4-2 except self-survey will be performed immediately and the averaged
position will be used to set permanent base antenna coordinate. Afterwards powering up, Alpha* will

use that antenna position coordinate for base antenna position reporting.

a2 Configure RTK Mode B

RTK Base Mode

Input fixed base antenna coordinate

Set receiver to self survey approx. coordinate for 60
sec each time powering up

Set receiver to self survey approx. coordinate for 60sec
and set it as fixed base antenna coordinate permanently

Using RTK base station to determine base antenna
coordinate and set it as fixed base antenna coorinate

Back | ‘ Hext

Figure 6-9

6-3-4 Using RTK Base Station to Determine Base Antenna Coordinate and Set It As Fixed Base

Antenna Coordinate

This setting uses public or private RTK base station service to determine base antenna position and set
it as fixed base antenna position. Below procedures need to be first performed on the to-be RTK base

Alpha* receiver:

»  Change Alpha* interface selection to Bluetooth
»  Putslide switch to position B

> Connect Alpha* to base station service via Android phone as described in section 6-4-2.

This prepares Alpha* RTK receiver as 3"-party base station connected RTK rover, able to determine its
position to centimeter-level accuracy. Have a USB cable connecting Alpha* and RTK Viewer, we can
now select this 4™ option to setup the Alpha* RTK base antenna position. RTK Viewer will take 60 RTK
Fix position averaged value to set permanent base antenna coordinate. When done, put slide switch

back to position A for Alpha* to function as base.
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6-4 RTK Application Scenarios In Detail

This section we go into details on application scenarios.

Interface Selection LED |slide Switch | NMEA Output Available Port| RTCM or RAW Data Port
Application Scenario Mode .
TTL | USB |Bluetooth| Position TTL USB |Bluetooth | TTL USB |Bluetooth

Connecting to PC Setting Up Software Configuration v A
Using RTK Viewer

. . . B \' A Output | Output
Figure 4-1 Short BaselineTest Setup Using Laptop ase Utput| utpy

Rover | B Output | Output Input
Figure 4-3 Connecting to 3rd Party Base Using Phone Rover v B Output | Qutput | Output Input
Figure 4-4 GIS Survey Configuration Using Locally Base v A Output
Setup Base/PC and Phone Connection Rover " B Qutput | Output | Output Input
Figure 4-5 UAV Configuration Using Locally Setup Base v A Output
Base/PC/MissionPlanner and Radio Connection Rover Vv B Output | Output Input
Figure 4-6 Realtime Guidance Configuration Using Base " A Output | Output
Locally Setup Base/PC and Radio Connection Rover Vv B Output | Output Input
Figure 4-7 Realtime Guidance Configuration Using Base v A Output
Locally Setup Base/PC and Phone Connection Rover " B Output | Qutput | Output Input
Table 6-1
6-4-1 Short Baseline Test Setup
%
- INTCN
I- I- e o o
ST 7 . . . —7 RTK
RTK setup for Special Short Baseline Experiment antenna
antenna Base Rover
Micro-USB Micro-USB
Alpha* RTK cable cable Alpha* RTK
TTL mode / switch on A TTL mode / switch on B

6-pin 3 wire for Base-to-Rover (sec. 3-4-1)

Figure 6-10

Interface Selection LED | s|ide Switch | NMEA Output Available Port| RTCM or RAW Data Port
Application Scenario Mode .

TTL | USB |Bluetooth| Position TTL USB | Bluetooth | TTL USB |Bluetooth
Connecting to PC Setting Up Software Configuration v A
Using RTK Viewer

Configure one Alpha* as rover (cf. section 6-2). Configure the other Alpha* as a base with option "Set

Receiver to Self-Survey Approx. Coordinate for 60sec Each Time Powering Up" (cf. section 6-3-2)
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Figure 6-11

Interface Selection LED | slide Switch | NMEA Output Available Port| RTCM or RAW Data Port

Application Scenario Mode o
TTL | USB |Bluetooth| Position TTL USB | Bluetooth [ TTL USB | Bluetooth
. " . B v A Output| Output
Figure 4-1 Short BaselineTest Setup Using Laptop ase utput] Outpu
Rover Vv B Output | Output Input

In this base/rover short baseline test setup, the communication link from base to rover is using UART
port on the 6-pin TTL connector port. Use the supplied Base-to-Rover connector cable to connect
Alpha* RTK base and Alpha* RTK rover. The USB cable connecting to the laptop supplies power and is

also used for monitoring using RTK Viewer.

Testing under open sky environment where the antennas can have clear view of the sky, both base
and rover should be able to pick up 10 or more signals with signal strength in range of 40 ~ 50 dB/Hz.
If using the smaller High Precision Antenna, putting a 10cm x 10cm or larger metallic plate underneath

the antenna will much improve RTK performance.

The rover will first show GPS or DGPS status; a while later it will show Float RTK status, then after
some time it will show Fix RTK denoting it has converged to RTK centimeter-level accuracy solution.
Select “RTK Info” tab to show additional RTK related information. RTK Age shows the time delay rover
receives the base data. Float RTK status turns in to Fix RTK status when RTK Ratio reached 3 or higher
value. When base data is being received, after a while Float RTK status will show if receiving 10 or
more signals under open sky. If the shown status remains to be in GPS or DGPS mode one minute later

after setting up, then rover is not correctly receiving base data.
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O
X

=] RTK Viewer+ V2.0.0.4 FW-511.07.31 K03.00.01 R20200401 CRC_760A -

Viewer Gettings Updates Tools Help

COM Port . Message Response
COM6 - Fix RTK SGNGLL,2447 0895484 N, 12100.5234648 E,104526.000,4,D°47 A
SGNRMC, 104526 000,A, 2447 0895484 N,12100.5234648,E,000.0,00
Baud Rate SGNVTG,000.0,T,,M,000.0,,000.0.,K, D*16
115200 v $GNZDA,104526.000,01,04,2020,00,00%49
0 $PSTI,030,104526.000,A, 2447.0895484, N, 12100.5234648,,94.625,0
@ $PSTI,032,104526.000,010420,A R, 1.977,6.170,0.543,6.501,17.77,,,,, ¥
Date / Time / Location
/ / GPS Bu B S([:a}tter View
m

Date Time
2020/04/01 10:45:26.000
Latitude Longitude
24°47'537290" N || 121°0'31.40789"E
94.63 M 11423 M
Information RTK Info. FW Info.
Direction Speed
0.00 km/h
HDOP VDOP

PDOP Rewision
20200401

0.02 SCALE

g
& =
" i
=

-0.02
-0.02 -0.01 0.00 0.01 0.02

Earth View

v
-2984964.284 4966101.787 ~ N
v RTK Maode
S

2657501526

2020/4/1 ~ 2020/5/1 _IlZI IIZII
Command o )
| HotStart | Cold Start | 3 (8) 43 5 18 27 30

Figure 6-12

With the right side Scatter View on RTK Viewer, “Set Origin” button can be clicked to re-center, the

“Scale” pull down menu allows adjusting scatter plot viewing range.

On left hand side bottom, clicking “Cold Start” button restarts the receiver from scratch; clicking “Hot

Start” button restarts the receiver without clearing internal data.
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6-4-2 Connecting to 3" Party Base Using Phone

Setup for GIS Data Collection

RTKN | /
NTRIP Rover antenna
client E
Bluet4ooth
//l// Alpha* RTK
with NTRIP caster

Figure 6-13

Interface Selection LED
Application Scenario Mode

Slide Switch | NMEA Output Available Port

RTCM or RAW Data Port
TTL | USB |Bluetooth| Position TTL USB

Bluetooth | TTL USB |Bluetooth

Connecting to PC Setting Up Software Configuration v
Using RTK Viewer

A

Use section 6-2 method to configure Alpha* into RTK rover.

Figure 6-14
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Interface Selection LED (Slide Switch | NMEA Output Available Port| RTCM or RAW Data Port
TTL | USB |Bluetooth| Position TTL USB | Bluetooth | TTL USB |Bluetooth
Figure 4-3 Connecting to 3rd Party Base Using Phone | Rover ' B Output | Output | Output Input

Application Scenario Mode

Once Alpha* RTK rover setting is configured, use below steps to prepare for connecting to 3™ party
RTK base station:
1. Mount the rover antenna on a range pole or tripod.

2. Mount Alpha* RTK receiver, power bank, and smartphone to range pole or tripod using

holders.
3. Use antenna cable to connect antenna and Alpha*.
4. Use USB cable to connect power bank and Alpha*.
5. Turn on power bank to supply 5V to power Alpha*
6. Turn on Bluetooth of Android phone, scan for “BT SPP xxxxxx” device, select to pair.
B0 C Ll 74% 8 13:44 B @ 5l 74% W 13:37
< Bluetooth SCAN < Bluetooth SCAN
ON i ON
Your phone (Galaxy C9 Pro) is currently visible to Your phone (Galaxy C9 Pro) is currently visible to
nearby devices. nearby devices.
AVAILABLE DEVICES PAIRED DEVICES
[[j) BT SPPA20BCS 7)) BT SPP A20BC5

3 00:19:0E:A2:0B:C6 AVAILABLE DEVICES
LD) oev i w d

41:50:3A:01:88:F6

ou want to connect to is

o connect to is

7. Install Lefebure NTRIP Client from Google Play Store, open it.

3@ Ll 75% 3 13:51

€ ntrip

Lefebure NTRIP Client
N Lefebure Design

45% B UPDATE

= NtripChecker
(;‘\\. Navmatix
ntrlp

chocker

3.0%

Mapit GIS - NTRIP Client

L@JJ Mapit GIS LTD

45%

8. Select the gear setup icon on the upper right corner. Select “Receiver Settings”.
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B @ ¢l 75% @ 13:54

m NTRIP Client Lefebure NTRIP Client - Settings

Disconnected =
Connect -

‘ Receiver Settings ’
Version: 2018.09.05 NTRIP Settings

¥ Get Premium Features

v Help

About

Lefebure Design

9. For “Receiver Connection” select “External via Bluetooth”. For “Bluetooth Device” select the

“BT SPP xxxxxx” device. Check “GPS Mock Locations”.

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.

10. Select “NTRIP Settings”. Network Protocol select “NTRIP v1.0”. Enter base station and
account information for Caster IP / Caster Port / Username / Password / Data Stream.

Report Location select “Get From External Receiver”.
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B0 4.l 75% @ 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

11. Enable phone’s Mobile Data connection. Select the gear icon on upper right to enter phone

Settings configuration page.

14:13 | Thu, September & @ H

Wi-Fi Sound Bluetooth Auto
rolate
Flashlight Location Mobile Airplane
data mode
Power NFC Mobile Blue light
saving Hotspot filter
.
s 13 e
B Android Syste
Mobile Hotspot or Tethering is on
Tap here 1o set up,

NOTIFICATION SETTINGS

12. Select “Developer Options” near the bottom of Settings page. Sliding down Developer

Options page, select “Mock Location App”.
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3@ 4 75% @ 1413

SETTINGS Q
83 Ao

S @ %

)]

Default apps, App permissions

Lock screen and security
Lock screen, Fingerprints

Cloud and accounts
Samsung Cloud, Backup and restore

Google
Google settings

Accessibility
Vision, Hearing, Dexterity and interaction

General management
Language and input, Date and time, Reset

Software update

Download updates, Scheduled software updates

User manual
User manual

About phone

Status, Legal information, Device name

{3

Developer options
Developer options

13. Select “Lefebure NTRIP Client”.

B0 40l 75% 8 14:25

Select application
No apps.

Bluetooth GPS
googoo.android.btgps

Lefebure NTRIP Client
com.lefebure.ntripclient

NJ

14. Return to Lefebure NTRIP Client App, click “Connect” to connect with Alpha* RTK receiver

Mapit GIS
com.osedok.gisdatacollector

o

Messages
com.samsung.android. messaging

Yellow Pages
com.sec.android.yellowpage

a B0 Sl 75% @ 14:25
< DEVELOPER OPTIONS Q
ON [ @)
Multiprocess WebView

@)

Run WebView renderers separately
Auto update system
Demo mode

DEBUGGING

USB debugging

Debugging mode launches when USB is cannected.

«)

Revoke USB debugging authorizations

Include bug reports in power menu @
Include option in power menu for taking a bug report.
Mock location app

Mock location app: Bluetooth GPS

View attribute inspection @

Select app to be debugged
No application set to be debugged.

Wait for debugger

via Bluetooth and RTK base station via Internet.
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15.

] NTRIP Client

Disconnected

Version: 2018.09.05

Lefebure Design

After connection is made, upper left screen will first show Invalid, denoting receiver does
not have position fix yet. Next it’ll show GPS or DGPS and number of satellites used,
denoting receiver has meter-level accuracy position fix. Then it’ll show FloatRTK for some
time, denoting the receiver is trying to converge to centimeter-level accuracy position.
When the receiver has centimeter-level accuracy position it’ll show steady RTK status.

Afterwards third party Data Collector Apps can next be used to record the position.
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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

16. When surveying a group of locations within walking distance, can leave Alpha* powered up,
taking the range pole or tripod to next location to survey. Switch to the Lefebure NTRIP
Client App to check if Alpha* is in RTK Fix state before recording the next location position

with Data Collector App. The setup procedure only needs to be performed once. Later use

[ 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

[X] NTRIP Client
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
3:20 Fix type is now RTK
3:20 Fix type is now FloatRTK
3:23 Fix type is now RTK
3:24 Fix type is now FloatRTK
3:26 Fix type is now RTK
3:27 Fix type is now FloatRTK
4:59 Using 13 satellites
5:01 Using 14 satellites
5:36 Fix type is now RTK

only need to run Lefebure NTRIP Client and connect.
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6-4-3 GIS Survey Using Locally Setup Base/PC and Phone Connection

0 8 8 8

P

- for GIS D llection -
RTK RTK
antenna Base NTRIP Rover antenna

Micro-USB
Alpha+ RTK |—<22' P22 Aiphar RTK
p e P

USB mode / switchon A BT mode / switch on B

NTRIP
caster

3G/4G/LTE

Figure 6-15

Interface Selection LED |slide Switch | NMEA Output Available Port| RTCM or RAW Data Port

Application Scenario Mode .
TTL | USB |Bluetooth| Position TTL USB |Bluetooth | TTL USB |Bluetooth

Connecting to PC Setting Up Software Configuration
Using RTK Viewer

v A

Use section 6-2 method to configure one Alpha* receiver into RTK rover. Depending on what’s
available to determine base antenna position, select one of the options to configure the second

Alpha* RTK receiver into RTK base as described in section 6-3.

Interface Selection LED |slide Switch | NMEA Output Available Port| RTCM or RAW Data Port
Application Scenario Mode .

TTL | USB |Bluetooth| Position TTL USB | Bluetooth | TTL USB |Bluetooth
Figure 4-4 GIS Survey Configuration Using Locally Base v A Qutput
Setup Base/PC and Phone Connection Rover v B Output | Output | Output Input

Once Alpha* RTK base and rover settings are properly configured and able to get rover RTK Fix with
short baseline experiment as described in section 6-4-1, one can proceed to setup base to send data

over Internet.

If having fixed IP to setup a local base, one can use RTKLIB’s STRSVR to setup NTRIP Server/Caster RTK
base station to work with remote NTRIP Client. Please refer to Appendix A-3 for setup procedures.

Polaris offers a very low-cost subscription service that allows customers, who do not have fixed IP
Internet connection, to setup RTK base station using open-source RTKLIB’s STRSVR to stream the base
data to our re-directing server. The Lefebure NTRIP Client running on customer’s Android phone can
then connect to our re-directing server to fetch the streamed base data. This way no fixed IP is

required to setup RTK base station. Refer to Appendix A-2 for setup procedures.
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After local RTK base for Internet NTRIP connection is prepared, setup procedure as described in

section 6-4-2 is to be applied to use the RTK rover.

6-4-4 UAV Using Locally Setup Base / PC / Mission Planner and Radio Connection

N RIK Setup for UAV
antenna
Rover
|
Alpha- e sl e
RTK 6-pin wire for [

UAV-to-Rover

TTL mode / switchon B

N RTK
antenna

Base
Micro-USB
Alpha* cable Te";rg.etrv
RTK adio
Mission Planner

USB mode / switchon A

Figure 6-16

Interface Selection LED |slide Switch | NMEA Output Available Port| RTCM or RAW Data Port
TTL | USB |Bluetooth| Position TTL USB | Bluetooth | TTL USB |Bluetooth

Application Scenario Mode

Connecting to PC Setting Up Software Configuration
Using RTK Viewer

v A

Use section 6-2 method to configure one Alpha* receiver into RTK rover. Depending on what’s
available to determine base antenna position, select one of the options to configure the second

Alpha* RTK receiver into RTK base as described in section 6-3.

Interface Selection LED |slide Switch | NMEA Output Available Port| RTCM or RAW Data Port
Application Scenario Mode .

TTL | USB |Bluetooth| Position TTL USB | Bluetooth | TTL USB |Bluetooth
Figure 4-5 UAV Configuration Using Locally Setup Base \" A Output
Base/PC/MissionPlanner and Radio Connection Rover | V B Output | Output Input

Once Alpha* RTK base and rover settings are properly configured and able to get rover RTK Fix with
short baseline experiment as described in section 6-4-1, one can proceed to setup base/rover for UAV

application.
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ArduPilot is the most popular, full-featured and reliable open source autopilot software. It provides a
"RTK/GPS injection" method of using only one pair of radio for sending RTK base correction data and

Mission Planner data. Items needed for building a complete RTK system are shown below.

Figure 6-17

Since Mission Planner expects RTCM format base data, user must configure the Alpha* RTK base to

output in RTCM as described in section 6-3-5.

38



Open Mission Planner and follow below steps:

Selectthe [INITIAL SETUP] tab on top of GUI.

Select the [RTK/GPS Inject] icon on left panel of GUI.

Select the COM port on which Alpha* RTK base is assigned for the USB connection.
Select 115200 baud rate that Alpha* RTK base output RTCM data to Mission Planner.
Checkthe [Inject MSG Typel feature.

Pressthe [Connect] icon and you should see it becomes [Stopl] .

Once having done above configurations, one should see below screen.
Mission Planner 1.3.58 build 1.3.6794.30567

Bed £ I000X%

TA FUGHT PLAN | INITIAL SETUP | CON ATE

ware cos  MEECEE [

Install Firm EETI— - S
Messages Seen Rtemn1127=5

Wizard 040 i

) Inject MSG Type
>> Optional Hardware RTCM

| Enqeps Inject P
| x RTCM Base
Sik Radio
PX4Flow
Bluetooth Setup

Antenna Tracker

Figure 6-18
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Select [F1ight Data] icon on the top menu bar to return to main page, Mission Planner will show

current GPS status in below red rectangle enclosed area, and user could check and see if it’s working

correctly.

GPS: RTK Fixed GPS Status = 6.00
GPS: RTK Float GPS Status = 5.00
GPS: 3D DGPS GPS Status = 4.00
GPS: 3D Fix GPS Status = 3.00

2000 AON
N95 2229
0 37 0 00

Figure 6-19
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6-4-5 Real-Time Guidance Using Locally Setup Base/PC and Radio Connection

For line-of-sight real-time control application, telemetry radio can be used to send RTK base

data.

for Real-Tim ntroller over Telemetry Radi

.74

RTK Telemetry
antenna Pin #2 of 6-pin Radio [—
TTL connector \\
.@ Rover \\
= . N
i Real-Time NI
+ \
Alpha* RTK Pin #3 of 6-pin Controller W \\\
TTL connector N
. TTL mode / switchon B \\
\
\
RTK 433MHz/915MHz/2.4GHz |
antenna
Base
Alpha* Telemetry
RTK Radio
TTL or Micro-USB
USB/TTL mode / switch on A
Figure 6-20

Interface Selection LED |slide Switch | NMEA Output Available Port| RTCM or RAW Data Port
TTL | USB |Bluetooth| Position TTL USB | Bluetooth | TTL USB |Bluetooth

Application Scenario Mode

Connecting to PC Setting Up Software Configuration
Using RTK Viewer

v A

Use section 6-2 method to configure one Alpha* receiver into RTK rover. Depending on what’s
available to determine base antenna position, select one of the options to configure the second

Alpha* RTK receiver into RTK base as described in section 6-3.

Interface Selection LED |slide Switch | NMEA Output Available Port| RTCM or RAW Data Port

Application Scenario Mode .

TTL | USB |Bluetooth| Position TTL USB | Bluetooth | TTL USB |Bluetooth
Figure 4-6 Realtime Guidance Configuration Using Base v A Output| Output
Locally Setup Base/PC and Radio Connection Rowver \ B Output | Output Input

Assume the radio is properly setup for sending and receiving RTK base data at 115200 baud rate, (1)
connect RTK base UART output on pin-3 and GND on pin-6 of the 6-pin connector to radio transmitter,
(2) connect RTK rover UART input on pin-2 and GND on pin-6 of the 6-pin connector to radio receiver,
(3) connect RTK rover UART output on pin-3 of the 6-pin connector and GND on pin-4 of the 4-pin
connector to the real-time controller, apply power to both radios then RTK rover will be able to

receive RTK base data and function.
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6-4-6 Real-Time Guidance Using Locally Setup Base/PC and Phone Connection

For longer range non-line-of-sight real-time control application, NTRIP Internet connection

can be used to send RTK base data.

RTK
antenna
Base
Micro-USB
Alpha* RTK |—<2ble

USB mode / switchon A

NTRIP

antenna
Rover
Bluetooth
1 "|Alpha* RTK
7 | 7
7 7

NTRIP B

client

3G/4G/LTE

RTKN\|

Real

Controller

-Time

BT mode / switchon B

Pin #3 of 6-pin
TTL connector

Using RTK Viewer

caster
Figure 6-21
Interface Selection LED |slide Switch | NMEA Output Available Port| RTCM or RAW Data Port
Application Scenario Mode .
TTL | USB |Bluetooth| Position TTL USB |Bluetooth | TTL USB |Bluetooth
Connecting to PC Setting Up Software Configuration v A

Use section 6-2 method to configure one Alpha* receiver into RTK rover. Depending on what’s

available to determine base antenna position, select one of the options to configure the second

Alpha* RTK receiver into RTK base as described in section 6-3.

Interface Selection LED |slide Switch | NMEA Output Available Port| RTCM or RAW Data Port
Application Scenario Mode .

TTL | USB |Bluetooth| Position TTL USB | Bluetooth | TTL USB |Bluetooth
Figure 4-7 Realtime Guidance Configuration Using Base 1" A Qutput
Locally Setup Base/PC and Phone Connection Rover v B Output | Output | Output Input

Use the same method as described in section 6-4-3 to setup base/rover Internet NTRIP connection

capability. Connect RTK rover UART output on pin-3 and GND on pin-6 of the 6-pin connector to the

real-time controller, then it’s ready to use!
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7 Raw Measurement Recording and Post Processing

For post-processing, both base data and rover data need to be available. The base data can be (1)
stored RTCM data received from RTK base station service or (2) stored SkyTraqg raw measurement data
from Alpha* RTK base. The RTK rover data is stored SkyTraq raw measurement data from Alpha* RTK

rover.

To store raw measurement data, the supplied 16GByte SD Card needs to be inserted into Alpha* SD
Card holder. To enable raw measurement recording, pressing the push button for 3 seconds until SD
Card LED turns ON. When SD Card is recording the LED will flash. Pressing the push button for another
3 seconds until SD Card LED ceases flashing will stop raw measurement recording. To avoid recording

file corruption, always stop raw measurement recording before powering off Alpha*.
The logged raw measurement data or RTCM data can be converted to RINEX format using v.2.4.3

RTKLIB’s RTKCONV program. After converting base and rover logged data into standard RINEX format,

they can be post-processed using RTKLIB’s RTKPOST or other post-processing software.
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8 Software Update

Occasionally there will be new update software for RTK Viewer and Alpha* RTK receiver. User can

manually check and update using RTK Viewer on computer with Internet connection.

8-1 RTK Viewer Software Update

To check if update for RTK Viewer is available, select “Check RTK Viewer Update” from the Viewer

pull-down menu.

[=] RTK Viewer+ ¥V2.0.0.4 FW-511.07.31 K03.00.01 R20200401 CRC_7B0A

Viewer | Settings Updates Tools Help

|| checkRTKViewerUpdatd | Message Response
CGr‘IﬂgLII’E RTK License K SGMGLL, 2447 0885462, M,12100.5234625 E,112445 000, 4,047 ~ cComs p|u

SGNRMC, 112445.000,A,2447.0895462,N,12100.5234625,E0000.2 | | ~OMS ren
SGNVTG,222.5,T, M,000.0,N,000.0,K,0%11 COME ren
Exit SGNZDA,112445.000,01,04,2020,00,00%4A

v SPSTI,030,112445.000,A, 2447 0895462, M,12100.5234625 E,94.620,( COME plu

_ | $PSTI,032,112445.000,010420,A,R,1.973,6.166,0.538,6.496,17.75,,,,, v | | COMS plu

Date /Time / Location
/ d GPS Bu B |

2020/04/01 11:24:45.000 Z! Zl ! :l:l:!

24°47'537277° N || 121°0'31 40775 F | |He e e o

e S888NE
94 A2 M 114220

Figure 8-1

Save Device Output

8-2 Alpha* RTK Receiver Software Update
Before checking if new update software for Alpha* is available, make sure Alpha* is connected to RTK

Viewer. From RTK Viewer “Updates” pull-down menu, select “Check Firmware Update”, then a

message box showing “checking for updates” will pop up.
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=] RTK Viewer+ V2.0.0.4 FW-511.07.31 K03.00.01 R20200401 CRC_7604

Viewer Settings | Updates | Tools Help

COM Port I_ Check Firmware Update |.
coMa T TIXRTK SGNGLL,2447.0895470,N,12100.5234640,E,112616.000,A,0743  »

——r— TTEE SGNRMC,112616.000,A, 2447 0895470, N,12100.5234640,E,000.0,2;
aud Rate

8 Check Firmware Update .
115200 ~

O Check Firmware Update JES4.6281(
 Disconnect 0777, v

. . Checking for updates, please wait...
Date / Time / Location

I
2020/04/01 11:26:16.000
24°47'5.37282" N || 121°0'31.40784
9463 M 11423 M

Information RTK Info. FW Info

wrr—r

Figure 8-2

If no new update is available, RTK Viewer will notify already running latest software.

o5 Check Firmware Update b4
X

You are running the latest firmware,

vait...

B

Figure 8-3
In case new update software is found, a dialog box will appear. Press “Download and Update” to

update, or “No” to cancel update.
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oY Check Firmware Update *

New Firmware Found

New firmware is now available.

Would you like to download it from the server and update
onto it?

Alpha+ GP5+GLO+BDS+GAL
Master Firmware
Kernel Version 03.00.01
S.W. Version 11.07.31
Revision 20200401
CRC 760a

No || Download and Update

Figure 8-4
After pressing “Yes” RTK Viewer will download the new software from Polaris’ website and load it to

Alpha*, RTK Viewer will show below message box indicating software update status.

sl Check Firrnware 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...

Figure 8-5
When software update is in progress, DO NOT remove the USB cable, or press Alpha* push button, or

change position of the slide switch until seeing software update is completed.
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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.

. . it
Restoring device se

—|  Firmware update finished. |:

Figure 8-6
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APPENDIX

A-1 Additional Software Configurations

A-1-1 Configure Baud Rate

Alpha* supports multiple NMEA output baud rates on UART and USB interface while the baud rate of
Bluetooth is fixed at 115200. User should NOT use any baud rate other than 115200 when Bluetooth

interface is selected, or it’ll not be possible to get RTK Fix.

User can change the NMEA output baud rate of UART and USB interface from the Setting pull-down

menu on RTK Viewer, select “Configure Output Baud Rate” and choose the desired baud rate in dialog

box.
[=] RTK Viewer+ V2004 FW-511.07 31 K03.00.01 R20200401 CRC_760A - ] x
Viewer | Settings | Updates Tools Help
COM Pl Set Factory Default Response
coM8 | Configure Output Baud Rate 5234621 113815000407 A | |COMS plugged-in ol
Baud R Configure Update Rate ;934'(9;;::‘; 2100.5234621,E,000.0,00 COMSE removed
115200 Configure RTK Mode DC\;J;JO*AZ COME removed
o B95491,N,12100.5234621,E.94.604, | | COMG plugged-in
it LR, 1.973,6.171,0.522,6.500,17.73,.., v | | COMB8 plugged-in v
Query RTK Mode
Date /~rwey T — . ,—|
Date Time ol Configure Serial Port s
2020/04/01 11:38:15.000 SCALE
Latitude Longitude 0.01m ~

24°47'5.37295" N || 121°0'3140773"E

9460 M 11420M

Information RTK Info. FW Info.

Select Output Baud Rate

NOTICE

Low baud rate will lose output data and cause
commands timeout

el |g‘ |.E-| |Q

Direction Speed e
0.00 km/h
20 o O 9500 O 57600 e
019200 | ® 115200
LBCE [HEETE O 38400 O 230400 N
20200401
WGSB4 X WGESB4 Y )
-2984964.270 4966101773 ~
WGS84 Z RTK Mode \
2657501519 S
2020/4/1 ~ 2020/5/1 Cancel
Command — -
a T i T
Hot Start Cold Start 3 5 43 45 18 21 27 |
Figure A-1-1

Base data input baud rate of Alpha* RTK rover is fixed at 115200. Sending base data to rover at

incorrect baud rate will cause the rover unable to receive base data and never enter Float RTK state.
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A-1-2. Configure Update Rate

Alpha* supports 1 /2 /4 / 5/ 8 / 10 Hz RTK update rate; default is 1Hz. Higher update rate can be
useful for precision guidance applications. Update rate command affects SGGA / SRMC / SVTG / SPSTI
030 messages; the other NMEA sentence is slow changing and remains at 1Hz unaffected by update

rate command.

User can change the update rate from Settings pull-down menu of RTK Viewer, select “Configure

Update Rate” and choose the desired update rate.

[S] RTK Viewer+ V2.0.0.4 FW-511.07.31 K03.00.01 R20200401 CRC_760A — m] *
Wiewer | Settings | Updates Tools Help
COMP Set Factory Default Response
comse Configure Qutput Baud Rate 5234629,F,114239.000,AD%40 A | |COMS plugged-in ~
Baud | | Configure Update Rate | BCE;SI?ED‘:;I.; 2100.5234629,E,000.0,0C COMS removed
115200 Configure RTK Mode DO;]60*41 COM®B removed
Query Update Rate B95508,N,12100.5234629,E, 54,603, COME plugged-in
L LR,1974,6174,05216503,1773,,, v | [COMS plugged-in v
Query RTK Mode
Date ; ’ = — ) [ Pessnerva—
Date Time & Confi P .
i gure Positioning Update Rate X —
2020/04/01 11:42:39.000 SCALE
Latitude Longitude 0.01m -~
2 R || PR (2 Configure Position Update Rate o
o

E
E

9460 M 11420 M

on

Information RTK Info. FW Info.
O 2Hz

O 1Hz @
(X

Direction Speed
0.00 kv
HDOP VDOP O©4Hz 0 0.01 0.02
= -
e O 8Hz

v O 10Hz

-2984964.270

WGEE4 Z

2657501.521

2020/4/1 ~ 2020/5/1 R Accept Cancel

Command
e i T
Hot Start | | Cold Start 3 8 13 15 18 21 27 | |

Figure A-1-2
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A-2 NTRIP Server/Caster Setup for Users Without Fixed IP

Polaris offers a very low-cost subscription service that allows customers without fixed IP to setup RTK
base station using open-source RTKLIB’s STRSVR to stream the base data to a re-directing server. The
Lefebure NTRIP Client running on customer’s Android phone can then connect to the re-directing

server to fetch the streamed base data. This way no fixed IP is required to setup RTK base station.

Since the newest version RTKLIB v.2.4.3 provided on official website is in source code format and
compilation required Borland™ C++ builder, a pre-compiled binary executable is made available at:

https://www.polaris-gnss.com/strsvr.zip. After downloading, unzip it, “strsvr 2.4.3.exe” can be

executed directly.

After executing the binary, the main STRSVR dialog screen will appear. Below shows an input data

stream from a serial device and one output data stream to NTRIP Caster.

STREWR ver.2.4.3 b26
2018/08/09 03:14:04 GPST Connect Time Id 00:04:02
Stream Type Opt Cmd Conwv Bytes Bps
(0) Input | Serial e [] e 264,683 a
(1) Output |NTRIP Server ~ || ... || . | .. 264,683 o]
2) Qutpu ~
3) Outpu ~
[m] a
» Start £+ Options... Exit
Figure A-2-1

Follow steps below to set up STRSVR.

1.  Set up an input stream of type "Serial" and press the "Opt" button to set the input stream

options.

STREVR ver.2.4.3 b26

2018/08/09 02:37:37 GPST Connect Time 0d 00:00:05
Stream Type Opt Cmd Conv Bytes Bps
(0) Input | Serial - El 5,878 0
(1) Qutput |NTRIP Caster ~ 5,378 o
(2) Output w 0 0
(3) Output o | (R (R 0 0
[m]
W Start £+ Options... Exit
Figure A-2-2
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2. Configure the input stream options as follows. Press the OK button to return to the STRSVR

dialog when finished.

Field Description Example
Port Select the COM port for base data input com7
Bitrate (bps) Serial port data input bit rate. 115200
Byte Size Byte Size depends on serial settings. 8 bits
Parity Parity depends on serial settings. None
Stop Bits Stop Bits depends on serial settings. 1 bit
Flow Control Flow control depends on serial settings. None
Table A-2-1
Serial Options it

Port COoM7 ~ | Parity Mone e
Bitrate (bps) |115200  ~| StopBits | 1hit ~

Byte Size & bits “ | Flow Control | Mone e

|:| Output Received Stream to TCP Port

oK Cancel

Figure A-2-3

3.  Setup an output stream of type "NTRIP Server" and press the "Opt" button to set the output

stream options.

STREWVR ver.2.4.3 b26
2018/08/09 06:14:09 GPST Connect Time: 0d 00:00:18
Stream Type Opt Cmd Conv Evytes Eps
(0) Input | Serial Lo | T | e 21,509 ]
(1) Output |NTRIP Server El 21,509 ]
(2) Output Rl LTI a 0
(3) Output e | RS (R R a a
O o

B Start £+ Options... Exit
Figure A-2-4
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4.  Set the output stream options as follows. Press the OK button to return to the STRSVR dialog
when finished. The red color NTRIP Caster Host IP and Port Number are provided by Polaris to
Base Data Redirecting Service subscription customers. The blue color Mountpoint and password

are specified by customer at time of subscription application.

Field Description Example
NTRIP Caster Host Enter the Caster URL, or the machine’s IP. 60.250.205.31
Port Enter the port used by Caster. 4999
Mountpoint Enter Caster mount point name MY_GLO_BASE
password Enter password to access the base data 1234
Table A-2-2

MTRIP Server Options >

MTRIP Caster Host Port

|60.250.205.31 v | 4899 |

Mountpoint Password

|I'~"IY_GLO_BASE - |.... |

|51Iing |

Mtrip. .. (0] 4 Cancel
Figure A-2-5

Press Start button on the STRSVR panel to start sending local RTK base data to the redirecting server.

STREWR ver.24.3 b26

2018/08/09 07:06:56 GPST Connect Time: 0d 00:37:55
Stream Type Opt Cmd Conv Bytes Bps

W (0) Input | Serial e | e 2,648,961 12,615
B (1) Cutput |NTRIP Server || .. | . | .. 1,597,360 10,500
(Z) Qutput s | RRUER (RN (R o o

(3) Output s | [INRER (R | a

O (0) COM7 (1) 60.250.205.31/STQRAW _HX o7

B Stop QOptions... Exit

Figure A-2-6
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A-3 NTRIP Server/Caster Setup for Users With Fixed IP

Since the newest version RTKLIB v.2.4.3 provided on official website is in source code format and

compilation required Borland™ C++ builder, a pre-compiled binary executable is made available at:

https://www.polaris-gnss.com/strsvr.zip. After downloading, unzip it, “strsvr 2.4.3.exe” can be

executed directly.

After executing binary, the main STRSVR dialog screen should appear as shown in below

- -

STRSVR ver.2.4.2 b26

2018/08/20 04:38:26 GPST Connect Time:  0d 00:00:00
Stream Type Opt Cmd Conv Bytes Bps
ST — oo
O (1) Output S o 0
E :
l W Start ” £ Options... ” Exit I
Figure A-3-1

1. Set up an input stream of type "Serial" and press the "Opt" button to set the input stream

options.

STRSVR ver.2.4.3 b26

2018/08/20 04:41:23 GPST Connect Time:  0d 00:00:00
Stream Type Opt Cmd Conv Bytes Bps
SR T e o o
f Y
O (0 output :] Serial Opticns M
0 @ output (] [ ][- ][ Port COMS v Parity
O (3) output :] Bitrate (bps) 115200 = StopBits
| 0 [~ Qutput Received Stream to TCP Port |
» Start “ Options. .. ]
Y e o [ o]

Figure A-3-2

2. Configure the input stream options as follows. Press the OK button to return to the STRSVR dialog

when finished.

Field Description Example
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Port Select the COM port for base data input COM5

Bitrate (bps) Serial port data input bit rate. 115200

Byte Size Byte Size depends on serial settings. 8 bits

Parity Parity depends on serial settings. None

Stop Bits Stop Bits depends on serial settings. 1 bit

Flow Control Flow control depends on serial settings. None
Table A-3-1

3. Setup an output stream of type "NTRIP Caster" and press the "Opt" button to set the output

stream options.

STRSVR ver.24.3b26

2018/08/20 04:44:15 GP5T Connect Time:  0Od 00:00:00

Stream Type Opt Cmd Conv Bytes Eps

oot ] o) ] o o
(1) Output E] E NTRIP Caster Client Options Iﬁ

1

o Port
) U
5000
I S Mountpoint User-ID Password
: my_RTK_base + test sewa
a
> Start ” £F Options...
oK ] l Cancel
Figure A-3-3

4. Set the output stream options as follows. Press the OK button to return to the STRSVR dialog
when finished. The blue color Mountpoint, User-ID and password are specified by user, and rover

can access the base data with this authentication info later on.

Field Description Example
NTRIP Caster Host Grey-out for STRSVR will use local WAN IP | None

as host IP
Port Enter the port used by Caster. 5000
Mountpoint Enter Caster mount point name my_RTK_base
User-ID Enter user ID to access the base data test
password Enter password to access the base data 1234

Table A-3-2

5. Press the Start button on the STRSVR panel to start the service and wait for the connection.

54



S5TRSVR ver.2.4.3 b29

2018/09/17 04:04:18 GPST Connect Time:  0d 00:00:04

Stream Opt Cmd Conv Bytes Bps

1

oo —— =] |

0 @oumt o o

o (0) COM11 (1) waiting... vE e
W Stop 1+ Options... Exit

Figure A-3-4

6. After remote NTRIP Client making connection, user should see the screen like following image.
The green square flashes when there is ongoing data transmission and how many bytes have

been transmitted is also shown on screen.

( STREVR ver.24.3b26 )

2018/08/20 05:03:18 GPST Connect Time:  O0d 00:00:36
Stream Opt Cmd Conv Bytes Bps
s [ ) | mas e
o [iBamm ) ] e o
ST 5 5 S
0 oo o) () 0 o

n ]

] (0) COM35 (1) 192.168.0.75 ia 7 ‘

’ H Stop 1} Options... || Exit ‘

Figure A-3-5
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A-4 Data Flow of the I/O Interface

There are 3 types of I/O interface, Bluetooth / USB / LV-TTL UART, on the Alpha* RTK receiver for
output of NMEA or base data, receiving base data, and receiving configuration command. The
following figures provide a clear view for all 6 operation modes specified by the three interface

selection LEDs and the two slide switch positions.

LB i
baia |
Base Data —» E_II
I 1
=
NMEA Messages ~p— :“: Alpha+
- ;
Command from RTK Viewer —p» im: Polaris RTK
|m:
NMEA Messages ~——— EDE O ’ (U) (B)
[ o]s
switch
Figure A-4-1
LB
P
=
=
NMEA Messages t¢——— :“: Alpha+
Base Data ———————ip- i-c;i Polaris RTK
|V)|
NMEA Messages EDE O (T) 9 CB)
B
switch
Figure A-4-2
3
()]
a
3 g
S ©
s 5
w
z &
L__BT i
B
=
=
NMEA Messages -t——— :“: AIpha*
- ;
Command from RTK Viewer = im: Polaris RTK
|U1:
NMEA Messages EDE O (T) (U) ?
B
switch
Figure A-4-3
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P
!
=
Base Data - :“: AIpha+
. )
Command from RTK Viewer = im: Polaris RTK
|m:
Base Data -——— ED: O ’ (U) (B)
[
A[®@ ]
switch
Figure A-4-4
LB i
=
1
L
=
L Alpha+
- )
Command from RTK Viewer —p» im: Polaris RTK
I
Base Data ~— ED: O (T) 9 (B)
[
A[®@ ]
switch
Figure A-4-5
©
®
fa)
(D
:
L_BT i
=
[
!
=y
L Alpha*
- _
Command from RTK Viewer =g im: Polaris RTK
|
Base Data ~——— igi ONONON )
[ T _U B
A
switch
Figure A-4-6
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A-5 Configure RTK License (for Alpha+ Receiver Purchased After 2021.09.01)

The shipped Alpha* RTK receiver in Alpha+ Standard Kit or Alpha+ Lite Kit functions like a normal
meter-level accuracy GNSS receiver prior to License Activation purchase and RTK activation license is

applied.

When License Activation is purchased, an email will be received by the customer requesting
information on Alpha* Serial Number. To check the Alpha* Serial Number, from RTK Viewer’s Viewer
pull-down menu select “Configure RTK License”, click “Copy Serial Number” button, then paste it to
the reply email. Later when receiving License Key, simply copy and paste it to the License Key entry

and click “Activate”.

[S] RTK Viewer+ V2.0.0.8 FW-511.07.33 K03.00.01 R20210421 CRC_C60D — [m} *
Viewer | Settings Updates Tools Help
Check RTK Viewer Update Message Response
| I Configure RTK License I ‘ 3D SGNVTG,000.0,T, M,000.0,N,000.0,K, A*13 ~
Save Device Output SGNZDA,091308.000,30,08,2021,00,00+41
SGPGGA,091309.000,2447.0915747 M,12100.5214397,E,1,24,0.4,10
Exit SGNGSA,A,3,05,10,12,15,18,23,24,32,194,,,,0.8,0.4,0.7,1%0A
_ 4 a5l Configure RTK License X

Date / Time / Location

2021/08/30 09:13:08.000

titude Longitude:

rter View

Serial Number
706D434152757D6857677CC9

Copy Serial Number

24°47'549455" N || 121°0'31.28667

10213 M

{information’ RTK Info. FW Info

Ellipsoidal H.
12173 M

Speed

License Key

|E5 3B5E8AT792A5 A7 D078 85E7 3E8F FEA4C

RTK Mode

2657508.060

License Period
License Reqguired

Command
Hot Start

Cold Start

Figure A-5-1
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FAQ

Question #1: Why I'm unable to get RTK Fix when connecting to my local RTK base
service?

Answer #1: RTK base service has several mountpoint options to select from,
mountpoint with compatible correction format need to be chosen in order to work.
The mountpoint to choose for Alpha+ are VRS type, NRT type, or RTCM3.x type
supporting 1004 / 1012 sentence, or MSM4 / MSM5 / MSM6 / MSM7 message ones,
but not the FKP, MAC, iMAX, SSR, CMR, CMR+ ones.

Supported MSM4 messages are 1074, 1084, 1094, 1124.

Supported MSM5 messages are 1075, 1085, 1095, 1125.

Supported MSM6 messages are 1076, 1086, 1096, 1126.

Supported MSM7 messages are 1077, 1087, 1097, 1127.

Example 1. Newer MSM4 / MSM5 / MSM7 formats 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 2. VRS (Virtual Reference Station) type is preferred over NRT (closest physical base station)
type, as VRS has no operating range limit. Alpha+ being GPS+GLO+GAL+BDS receiver, RTK base
supporting more satellite constellation (GPS+GLO+GAL) is preferred over one supporting lesser

satellite constellation (GPS+GLO).
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MAC RTCM 3.x  RTK_MAC/MAX_RTCM3 GPS+GLO RTCM 3
VRS Galileo GAL_VRS_MSMS GPS+GLO+GAL RTCM 3 (MsMs) |
VRS RTCM 3.x RTK_VRS_RTCM3 GPS+GLO RTCM 3
VRS RTCM 2.3 RTK_VRS_RTCM2 GPS+GLO RTCM 2.3
VRS CMR RTK_VRS_CMR GPS+GLO CMR
VRS CMR+ RTK_VRS_CMR+ GPS+GLO CMR+
iMAX Galileo GAL_iMAX_MSM5 GPS+GLO+GAL RTCM 3 (MSM5)
iMAX RTCM 3.x RTK_IMAX_RTCM3 GPS+GLO RTCM 3
FKP RTCM 2.3 RTK_FKP_RTCM2 GPS+GLO RTCM 2.3
NRT Galileo GAL_NRT_MSM5 GPS+GLO+GAL RTCM 3 (MSM5)
| NRT RTCM 3.x RTK_NRT_RTCM3 GPS+GLO rrcM3 |

Example 3. FKP, MAC, RTCM23, SSR, VRS23, RTCM2.2 ones are not to be used. RTCM 3.2 with 1071
GPS MSM1 and 1081 GLONASS MSM1 are of incompatible type, not be used.

Mountpoint || Identifier / Description || Format Format Details (Rate) C;I::;Zr GNSS
FKP2 FKP23 RTCM 1.3(10), 14(60). 16(300). 20, 21, 22(10) 23(10). 24(10 L1L2 GPS
D3 |13010). 14(60). 16(300). 20, 21, 22(10) 23(10), 24(10)
[RTCM
FKP2_raw FKP23 raw 03 1.3(10), 14(60). 16(300). 18, 19, 22(10) 23(10), 24(10) L1L2 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 RTCM 1.3(17), 14(61). 16(300). 20(1), 21(1). 22(17). 23(17). 24(17 L1L2 GPS
b3 L 317, 14(61). 16(300). 20(1). 21(1), 22(17). 23(17). 24(17)
. ) [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). L1L2 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
D3 |1 310), 14(60). 16(300). 20. 21, 22(10). 23(10). 24(10)
. i [RTCM . q
VRS2 _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). L1L2 GPS~GLO
3.0 1033(60)
[RTCM R
DGNSS_NET_2|DGNSS_NET_RTCM2.2(.7 1.3(10), 16(300). 31(1) L1L2 GPS+GLONASS
[RTCM R
DGNSS_2 DGNSS_RTCM2.2 o 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
[RTCM R
DGNSS_3 DGNSS_RTCM3.2 30 1006(10). 1007(10). 1071(1). 1081(1) L1L2 GPS+GLONASS
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Question #2: I've used correct mountpoint, but still unable to get RTK Fix, why?
Answer #2: RTK require strong signal to work. Make sure Alpha+ is used outdoors under clear open

sky unblocked signal environment.

Although Alpha+ is GPS/GLONASS/Galileo/Beidou quad-GNSS, only 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 Alpha+ is no different from GPS/GLONASS-only RTK receiver, and actual RTK used

satellite number will be less than tracked satellite number.

On initial use, it’s good to choose time of day when there are more satellites overhead, avoid least
number of satellite situation, because if blocked by distant trees then actual usable satellites becomes

fewer, and it’ll be more difficult to get RTK Fix. https://www.gnssplanning.com/

Number of Satellites

Number of Satellites
=

0
2020-07-28 02:00 04:00 06:00 08:00 10:00 12:00 14:00 16:00 18:00 20:00 22:00 2020-0..

W GPs M GLONASS Time

RTK is susceptible to interference. Normally the signal should fluctuate not more than 1dB-Hz in 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 day without interference affecting RTK

operation will get RTK Fix.
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Question #3: I'm having connection problem with Bluetooth. What to do?

Answer #3: If having below connection problem, please see this.

14:20

] NTRIP Client

02:20:38 Service Started

02:20:38 Device: BT SPP 040034

02:20:38 Trying to Connect...

02:20:38 Failed to Connect:
java.io.lOException: read failed, socket might
closed or timeout, read ret: -1

02:20:39 Device: BT SPP 040034

02:20:39 Trying to Connect...

02:20:39 Failed to Connect:
java.io.lOException: read failed, socket might
closed or timeout, read ret: -1

02:20:40 Device: BT SPP 040034

02:20:40 Trying to Connect...

02:20:41 Failed to Connect:
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https://www.polaris-gnss.com/Bluetooth_Connection_Fix.pdf

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 “as is” without warranty of any kind, either expressed or implied, relating to sale and/or use including
liability or warranties relating to fitness 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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