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Purpose of the Document

The purpose of this document is to explain the GNSS board with Dead-Reckoning feature. This document
contains the features of GNSS board and how to use it to use it for high accuracy and high-precision
positioning.

Document History
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1 Package Contents

1.1 GNSS Sensor board
e GNSS sensor board

1.2 Download

Arduino sketches for the GNSS board can be downloaded from the following website:
https://github.com/5ghub/5G-NB-loT/tree/master/KitSketches

QNSS Tool is here:
5G-NB-loT/Tools at master - 5ghub/5G-NB-IoT (github.com)

To use the board with Arduino IDE and starts running Arduino projects and sketches, install the
following software:

Install Arduino IDE for Windows from the following website:
https://www.arduino.cc/en/Main/Software

Download and install Arduino library (5G-NB-loT_Arduino.zip) here:
https://github.com/5ghub/5G-NB-loT
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2 Introduction

The GNSS board is a compact board for GNSS applications. It features a concurrent multi-constellation
GNSS receiver on dual GNSS bands, an integrated 6-axis sensor, fusion with Real-Time Kinematic (RTK)
and Dead-Reckoning (DR). The module can achieve sub-meter-level accuracy in open-sky areas.

The GNSS board can work on L1 and L5 bands for GPS, Galileo and QZSS, L1 band for GLONASS and BeiDou,
and L5 band for IRNSS. This greatly increases the number of satellites which can be involved in tracking
and positioning, thereby significantly reducing the multipath effect from tall buildings in urban
environments, reducing signal acquisition time and improving positioning accuracy. In addition to this the
GNSS module’s on-board LNAs and SAW filters serve to ensure better positioning in weak signal areas and
harsh environments.

The GNSS module’s combination of compact design, low power consumption and high performance
makes it a popular choice for real-time tracking systems for vehicles, people and assets, as well as for
sharing economy applications

Feature Highlights

e Support dual-band and multi-constellation

e Supports GPS/BeiDou/GLONASS/Galileo/IRNSS/QZSS

e High-performance, high reliability positioning engine. It facilitates a fast and precise GNSS
positioning capability.

e Supports serial communication interfaces UART and SPI.

e Integrates a 6-axis MEMS sensor and supports sophisticated Real-Time Kinematic (RTK) and
Dead-Reckoning (DR) algorithms to fuse the sensor data, GNSS raw data and speed data, etc. to
provide sub-meter level positioning accuracy in an open-sky environment

e Support AGNSS

e Embedded flash memory provides the capacity for storing user-specific configurations and
future firmware updates.

3 Typical Applications

e High-precision GNSS for Tracking and Positioning

e Navigation where GNSS signal is not available

e  6-axis sensor (3-axis accelerator and 3-axis gyroscope)
e Internet of things

GNSS Board v1.0 Copyright © 5GHUB.US n
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4 GNSS Constellations

The GNSS module is a dual-band GNSS receiver that can receive and track GPS, BeiDou, GLONASS,
Galileo, QZSS, IRNSS signals.

4.1 GPS
The module is designed to receive and track GPS L1 C/A signals (1574.397-1576.443 MHz) and L5 signals
(1166.22-1186.68 MHz) provided by GPS.

4.2 BeiDou

The module is designed to receive and track BeiDou B11 (1559.052—-1563.144 MHz) and B2a (1155.99—
1196.91 MHz). The ability to receive and track BeiDou signals in conjunction with GPS results in higher
coverage, improved reliability, and better accuracy.

4.3 GLONASS
The module is designed to receive and track GLONASS L1 signals (1597.781-1605.656 MHz) provided by
GLONASS.

4.4 Galileo
The module is designed to receive and track Galileo E1 (1573.374-1577.466 MHz) and E5a (1166.22—
1186.68 MHz) signals provided by Galileo.

4.5 IRNSS

The Indian Regional Navigation Satellite System (IRNSS) or NavIC is a regional navigation satellite system
that transmits additional L5 signals for complying with the requirements of an independent accurate
positioning system for users in India. The GNSS module is designed to receive and track IRNSS L5 signals
(1175.427-1177.473 MHz) from IRNSS satellites.

4.6 QZSS

The Quasi-Zenith Satellite System (QZSS) is a regional navigation satellite system that transmits
additional GPS L1 C/A signals for the Pacific region covering Japan and Australia. The GNSS module can
detect and track these signals concurrently with GPS signals, resulting in better availability especially
under challenging conditions, e.g., in urban canyons.
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5 Augmentation System

5.1 SBAS

The GNSS module supports SBAS (Satellite-Based Augmentation System) broadcast signal reception, and
GPS data are complemented by additional regional or wide area GPS enhancement data. The system
enhances the data through satellite broadcasting, and this information can be used in GNSS receivers to
improve the accuracy of the results. SBAS satellites can also be used as additional signals for ranging or
distance measurement, further improving availability. Supported SBAS systems: WAAS, EGNOS, MSAS
and GAGAN.

5.2 AGNSS

The module supports AGNSS feature that significantly reduces the module’s TTFF, especially under lower
signal conditions. To implement AGNSS feature, the module should get the assistance data including the
current time, rough position, and LTO data.

5.3 Real-Time Kinematic (RTK)

The GNSS module modules support RTK functionality as rovers. Before supporting the RTK navigation
technique, the module needs to receive the RTK correction messages via its UART port. RTK correction
messages can be delivered either using a cellular module or other terrestrial network technology. In
default configuration, the module will attempt to achieve the best positioning accuracy based on the
correction data that it receives. When the module receives an input stream of RTCM messages, it enters
RTK float mode. Once it fixes carrier phase ambiguities, the module enters the RTK fixed mode.

The module may be expected to achieve sub-meter level accuracy only when it is in RTK fixed mode. If
the module loses the carrier phase lock, at the minimum semaphore required to maintain the RTK fixed
mode, it returns to the RTK float mode. The module will also continue to try to resolve carrier phase
ambiguity and return to RTK fixed mode after restoring the minimum semaphore.

The current mode of operation is set by the associated NMEA messages.

5.4 Odometer (ODO)

The FWD hardware input is used to input vehicle forward/backward status signals. When it is at low
voltage level, the vehicle is moving forward, and when it is at high level, it is moving backward.

The WHEELTICK hardware input is used to input odometer signals from a vehicle. It can be sampled from
the wheel revolution sensors or the transmission of the vehicle.

Only cars need to be connected to the FWD signal, electric bicycles do not.

5.5 Geofencing

The GNSS module supports geofence areas, defined on the Earth's surface using a 2D model.

Geofencing is active when at least one geofence area is defined. The current status can be found by
polling the receiver. The receiver evaluates whether the current location of each region is within that
region or not and signals its status via GEOFENCE pin. Geofencing feature can be configured using
geofence messages. The evaluation is activated whenever one or more geofences are configured.
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5.6 Dead Reckoning Function

Dead Reckoning is the process of estimating the module’s current position based on the last position
obtained from GNSS, speed, heading sensor data, etc. With this combined sensor inputs, the system
plots the navigation trace when the satellite signals are partially or completely blocked while satellite
signals provide updates and correction for sensor drift. With this technology, the system obtains
continuous and high-accuracy positioning in environments such as tunnels and urban canyons.

In addition, the module supports output of sensor raw data through UART to support your applications

such as driving behavior analysis.

6 Hardware Board and Case Diagram

ACTIVE J]

Pin # Feature Direction Description
J3-1 RESET_N Input Resets GNSS module

J3-2 WHEELTICK Input Odometer wheel-tick input
J3-3 1PPS Output One pulse per second

13-4 FWD Input Forward/Backward direction
J3-5 GPS_EN Input Enable the GNSS module
13-6 SDA Input/Output | 12C data. Currently not used
13-7 SCL Input 12C clock. Currently not used
13-8 3.3V Output Output 3.3V

J3-9 GND Output Ground

J4-1 SPI_REQ Output Indicates SPI data validity

GNSS Board v1.0
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14-2 CS (RXD) Input SPI Chip-Select or UART Receive data
J4-3 CLK (TXD) Input/Output | SPI Clock or UART Transmit data
J4-4 MISO (RTS) Output SPI master in slave out or UART Request to send
14-5 MOSI (CTS) Output SPI slave output master in or UART Clear to Send
J4-6 D_SEL Input Selects SPI or UART interface
J4-7 3.3V Output Output 3.3V
14-8 GND Output Ground
J5-1 GND Output Ground
2 BATT Input Back-up battery
3 5V Input Input voltage source (5V)

7 Connecting using the UART or SPI

The GNSS board can be interfaced with either UART or SPI. Connect the bard to 5V and GND and then
either connect UART or SPIl interface to it. Remember to enable GPS_EN by connecting it to a pull-up
voltage of 3.3V. The pins used are shown below.

Connect and Antenna suitable for GNSS receivers to the Antenna U.FL connector.

UART (TXD)
UART (RXD)
UART (RTS)

UART (CTS)

SPI (CS)

SPI (CLK)

SPI (MISO)

SPI (MOSI)

GNSS Board v1.0
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You can use the GNSS board with any device that has UART (Tx/Rx) interface such as an Arduino board
or any other hardware board available.

You can also use and connect the GNSS board to a USB port in the computer through a USB-to-
UART cable. You can use cable such as this one:

USB TO UART TTL (Wires) Serial Cable (PL2303HX) MCP00102W Programmer Arduino Compatible in
Elecrow bazaar!

Such a cable has four wires colored as follow:
Red: +5V (Do not Connect to the GNSS board)
WALE: TXD

Green: RXD

Black: GND

Connect the White cable to UART(TXD) and Green cable to UART(RXD). Also connect the Black cable to
the GND. Make sure when you connect the USB-to-UART cable, it shows correctly in Windows device
manager and all its driver is installed as in this screenshot.

% Device Manager - O x
File Action View Help
e @ HEE
& Biometric devices ~
e Bluetooth
® Cameras
3 Computer
- Dlisk drives
[Gd Display adapters
¥ Firmware
Human Interface Devices
% Imaging devices
I Jungo Connectivity
Keyboards
{1 Memory technology devices

@ Mice and other pointing devices
[ Monitors
I? Metwork adapters
v Ports (COM & LPT)
§ Arduino Zero (COM7)

E InteIER Active ManagementTechnologx - 501 ECOM3
ﬁ Prolific USB-to-5erial Comm Port (COM21)

= Print queues

= Printers

1 Processors

B Security devices

[ Sensors

!t Software components

B Software devices

I Sound, video and game controllers

G Storage controllers

K= System devices
i Universal Serial Bus controllers
@ Universal Serial Bus devices A
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8 Using Serial Terminal

You can use any serial monitor such as the Tera Term tool as the serial terminal. You can download it
from here:

https://osdn.net/projects/ttssh2/downloads/54081/teraterm-4.72.exe/

Launch Tera Terminal and select the Serial option and select USB-to-Serial port.

Tera Term: Mew connection *
CTCRIP myhost.example.com
History
22
Telnet
SSH SSH2
Other
AUTO
® Serial Port: | COM3: Intel{R) Active Management Tec v|
COM3: Intel(R) Active Management Technaolog
COMT: Arduino Zero (COMY
Sl B COM21: Prolific USB-to-Serial Comm Port (CO

In Tera Term, choose Setup->Serial port and configure serial ports according to the following:

Tera Term: Serial port setup and connection X
Port: COM21 v
New open

Speed: 115200 v

Data: 8 bit v Cancel

Parity: none v

Stop bits: 1 bit v Help

Flow control: none v

Transmit delay

Device Friendly Name: Prolific USB-to-Serial Comm Port (COMZ21)
Device Instance ID: USBWID_067B&PID_23035& 1E9A0576&0& 1
Device Manufacturer: Prolific

Provider Name: Prolific

Driver Date: 10-27-2008

Driver Yersion: 3.3.2.105

GNSS Board v1.0 Copyright © 5GHUB.US
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And you will start to see the GNSS NMEA messages in the terminal Window.

T COMZT - Tera Term VT — O *

File Edit Setup Control Window Help

S.061050.23, ... .MHNHNNHN.80.97 .0, ... .U=1A
F1.1.81.84,..28.1+63
LB61858.23 .U, ,..,,..838721,,. N U=1D
2.8610851.23, ... .NNNNNN.80.99.0, ... .U=lB
U.2.1.82.84,,.19. . 1=69
F2.2,82.84,..18_8=6A
LB61851.23,.U,,..,,..838721,,. N . U=1C
5.8610852.23, ... .HNNNHN.80.97.0, ... .U=8
U.2.1.82.84,,.28,.1=63
F2.2,82.84,,.,.88_ 863
LB61852.23 .U, ,..,,..838721, . N, U=1F
5.861053.23, ... .HNHNNHN.00.97.0, ... .U=12
U.2.1.82.84,,.17. 1=69
F2.2.02.04,, 88 863
LB61853.23.U,,...,..838721,...N,.U=1E
S.861854.23, .., .NNNNNN,80.99 .8, .., . U=lE
F1.1.81.84,,.19_ 1+69
LB61854.23 .U, ,..,,.838721,, N U=1?
5.8610855.23, ... .HNNHNN.80.99 .0, ... .U=F
F1.1.81.84,..20.1%63
LB61855.23 .0, .. ,.,...838721, . N U=x1§
2.861056.23, ., . .MNNNNNN,.80.99.08, .., . U=C
21.1.81.84,,.208,.1=63
LB61856.23 .V, .. ,.,..,.838721,, N .U=1B
2.861857.23, .., .NNNHNN,80.99 .8, .., .U=1D
21.1.81.084,,.28,.1%63
LB61057.23 .U, . .,....038721, . N U=1n
5.861858.23, .., .NNNNHN.80.97 .0, ., .U=2
P1.1,.81,.84,.,.21.1=62
LB61858.23.V,,...,.838721,, . N.U=15
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9 DR Configuration
9.1 Setting the Orientation

The reference frame axes definitions are shown below. The X axis is the vehicle forward direction, the Y
axis is the right side of the vehicle, and the Z axis is the downward direction.

Y

The orientation of the module is shown below:

Below show some examples for board installation:

GNSS Board v1.0 Copyright © 5GHUB.US
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if the board installation direction like the above picture, the X axis is inverted with reference, the Y axis is
same with the reference frame, and the Z axis is also inverted with the reference frame, so the
configuration should be -X Y -Z, the command is SPQTMCFGORIENTATION,1,-X Y -Z*66.
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If board installation direction like the above picture, the X axis is inverted with Y axis of reference
frame, the Y axis is inverted with the X axis of reference frame, and the Z axis is also inverted
with the Z axis of reference frame, so the configuration should be -Y -X-Z, the command is $PQ

TMCFGORIENTATION,1,-Y -X -Z*4B.

GNSS Board v1.0 Copyright © 5GHUB.US
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10 Mounting

When mounting the LC29D on the carrier, need to keep the yaw, pitch and roll angle within 5 degrees
tothe reference frame.

In the real mounting, need to make sure that-5°<a<5°, 5°<B<5°,

GNSS Board v1.0 Copyright © 5GHUB.US
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11 Dead-Reckoning Calibration

1) Fix the module on the vehicle frame. Any displacement, turn or tilt of the device, although
small, willcause performance issues and/or void the calibration process making it fail.

2) The calibration process should be performed on good GNSS signal conditions and clear sky view.

3) Power up the module then start the vehicle onin a plain surface and keep it still for at least 30
seconds.

4) Start driving the vehicle in good GNSS signal conditions. The module will start the self
calibration process which would be completed in a few minutes.

5) The calibration process ends when the <SolType> of SPQTMINS message indicates combined
solution(GNSS + DR).

12 Enable Dead-Reckoning and 6-axis Sensor

You can enable or disable the GNSS and the raw data from the internal 6-axis sensor and for dead-
reckoning. Use the following command to enable or disable GNSS and/or sensor.

‘ SPQTMCFGEINSMSG,<RW>,<INS>,<IMU>,<GPS>,<Rate>*<Checksum><CR><LF>

If it succeeds, it will output:

| $PQTMCFGEINSMSGOK*16

After issuing the above command, it has to be saved using the following command

‘ SPQTMSAVEPAR*5A

Table 1: Config GNSS and sensor parameters.

Field Unit Meaning

<RW> 0 = Read current configuration.
1 = Config.

<INS> Enable/disable PQTMINS message.
0 = Disable.
1 =Enable.

<IMU> Enable/disable PQTMIMU message.
0 = Disable.
1 =Enable.

<GPS> Enable/disable PQTMGPS message.
0 = Disable.
1 =Enable.

<Rate> set the output rate of PQTMINS and PQTMIMU
messages. It can be 10, 20, 50, 100.

When set to 100, the maximum output rate is
dependent on baud rate.

GNSS Board v1.0 Copyright © 5GHUB.US
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Issue the following two commands and then restart the board (power it OFF and then ON)

Command: $SPQTMCFGEINSMSG,1,1,1,1,10*3F
response: SPQTMCFGEINSMSGOK*16

Command: $SPQTMSAVEPAR*5A
Response: SPQTMSAVEPAROK*5E

The following read current configuration:

Command: $PQTMCFGEINSMSG,0*0E
Response: $PQTMEINSMSG,0,1,1,1,10*7C

The following can be done through QCOM tool or any serial terminal connected to the board. Enter each
command above and click Send Command.

Q qcomM V16 - m] X
About
r COM Port Setting 1 Command List
COM Port: i3 "I Baudrate: | 115200 "I StopBits: |1 v] Parity: |None 'I ™" Choose All Commands HEX ™ Rolxms)
W 1. [AT+QIACT=1 v
ByteSize: !B VI Flow Control ~ |NoCll Flow v Open Port V2 |am v
¥ 3 |AT+0GPS=1
0.367500,0,07F ~ 4 [aTs0GPSLOC?
[2021-07-06_18:33:43:619)4POTMINS 51290,0,,..,10.143869 3.315430 0.058844°43 :
[2021-07-05_18:33-43 725 4P TMIMU 51403,0.1 47376 -0.041 480,0 945364, 057500.-2 852500 Y[ JAT-QGPSBNMEA
0.875000,0,058 ¥ & [AT+OGPSCFG="outpor” usbrmea" 115200
[2021-07-06_18:33:43,7254PGTMINS 51406,0,,.,, 10188083 3.330413 0.075527"4E w7
[2021-07-06_18:33:43, 246]4PO TMIMU 51520,0.141276 -0.069754.0,987590.-3.51 7500 - V7. |AT+RGPS?
4.357500,0.280000,0,0<7D V8 |AT4|]GPSCFE?
[2021-07-06_18:33-43: 46 4POTMINS 5152210.....10.371775 3.229391 -0, 20096362
[2021-07-06_18:33:4% 352}$PO TMIMU 51630,0.172142,-0.068612,1.001620,-1.130000.-3.640000 - ¥ g [aT+aGPSLOC?
1.225000,0,0°54 > —
[2021-07-06_18:33:49.9521$PQ TMINS 51632,0.....,10.397013 3.286041 0.157802°6D I 10: [AT+QGPSCFG="gnssconfig
[2021-07-06_18:33:50:023}$GNGNS_000050.00_ NNNNNN 00.33.0., 10 ¥ 11 [AT+QGPSGNMEA-"GSY"

[2021-07-06_18:33:50:029]$GNRMC,000050.00V,,..,. 010712, N W 13

dAMAIAI T 1A TTITAA

m
JRIFRIEIBIRI2IR] zlzi=Sl 5] @121 | - AES 2

T

-
-
r
-
-
r
-
-
-
r
-
[2021-07-06_18:33:50.075}$PQ TMIMU 51740,0,163458 -0.061 576,0.974780,1| 592500, -5 51 2500 - I~ 12 [AT-CEREG? -
1.155000,0,0°53 ?
[2021-07-06_18:33:50:0754PATMINS 51742.0,....10.402007,3 300192,-0.142437°68 I 13: |AT+CGDCONT? r
[2021-07-08_18:33:50:181 $PQ TMIMU 51853,0.188734,- I~ 14; [AT+QCFG="toamservice".2 [
0.043838,0.330824,1.085000,1.130000,0.665000,0,073 15
[2021-07-06_18:33:50:181$PQTMINS 51862,0.......10.315836,3.258800.-0.175257°67 AT+CFUN=0 r
[2021-07-06_18:33:50: 301 $PQ TMIMU.51979,0.170312.-0.130906.1.037244,10,815000,5.162500.- I 16 [aT=Crun=1 r
1.697500,0,0°6E
[2021-07-06_18:33:50: 301 1$PQTMINS 51982.0......9.285964,2.661361.-0.380347°55 [~ 17 [AT+CGDCONT=1."1P" "super” r
(2021-07-06_18:33:50:423]$PO TMIMU 52099.0.145424,-0,047092.0,940376.- I 18 [aTo050 -
0.017500,1.312500,10552500,0,0°66 ;
[2021-07-06_18:3350.4234PO TMINS 52102,0.,..,.9.184653 2. 456198 -0 99162754 [~ 19 [AT+qcfg="NWSCANMODE"3 ul |z
v | [ 20 [AT+qcig="IOTOPMODE" i~
[2021-07-06_18:3212.324] Open COM Port Success I~ 21; [AT+QIOPEN=1,0"TCP""220.180.233.212" [ ¥
I~ 22 [AT+qcho="NWSCANSED" r~
I~ 23 [AT+OCFG="USBNET" 0 r~
‘ I~ 24: [AT+CGDCONT=1 r~
' e | | I 25 [aT-qooD rw
Clear Information [T DTR [T RTS ™ ViewFile ¥ Show Time r o |AT+CGDCDNT=1,"IP","mZmNB1B.com.altz' Wi
— 4 ; ?
Tnput Sting: F—HEX String————F—Show i HEX——Fi—Gemd il Enter— | [ 27 [AT+QDSIM? O
- [~ 28 [AT+CPIN? r~
|sPQW'S"""EP“‘R SA end Command [~ 2 [AT+QCFG="NCCCONF"5 reF
Run Times: |10

. I - Load Test Script | Clear All Commands |
Select File I l ENdie Delay Time(mS]:
[T Savelog | 'E:\NB_ioT_Proiects\PCEandGkHub\Queclel\LEZSD\lJEEIM_LDG‘txt Save As Script Fiur |
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13 Sensor Messages

The GNSS receiver emits this message. The message contains the IMU Raw Data:
Acceleration, Angular Rate and Hardware Wheel Ticks.

SPQTMIMU,<Timestamp>,<ACC_X>,<ACC_Y>,<ACC_Z>,<AngRate_X>,<AngRate_Y>,<AngRate_Z>,<Ti
ckCount>,<LastTick_Timestamp>*<Checksum><CR><LF>

Table 2: PQTMIMU message parameters.

Field Format Unit Meaning

<Timestamp> Numeric ms | Milliseconds since turn on. 32-bit unsigned integer

<ACC_X> Numeric G X-Acceleration

<ACC_Y> Numeric G Y-Acceleration

<ACC_2Z> Numeric G Z-Acceleration

<AngRate_X> Numeric | deg/s | X-Angular Rate

<AngRate_Y> Numeric | deg/s | Y-Angular Rate

<AngRate 7> Numeric | deg/s | Z-Angular Rate

14 Using QGNSS Tool

QGNSS tool is a visual tool where you can see different information about GNSS position including
satellites acquired, GNSS NMEA sentences, online Google map, Sky View, Deviation maps and Data
View.

Connect the QGNSS to the COM port and click File->Connect and you will be able to see a lot of visual
data.

2 QGNSss V152 - X
Fle View Setting Tools DR AGNSS Window Help

i) = IR % 2[5 il @ &

Data View & x
1. Sigral Level [SI@ =] @ sy view
Lounl 12220048113 |
S or @0t [ @) azst M o GLonast (71 @ GALLEC 1 & navic ] @ seas @ o052 Latiude 4782679637
Altitude(MSL)  72.00
@ oo Attude(EPH)  53.80
g, Specdenm)  0.37
€ HooP 12
@ oA PDOP
Quaty Indicato
®) QzZss0 Time. 2021-7-3 06:43:50
2 = TOD(s) 24230

& navico
=3

33
2 w0
3 2 2
19 20 W 1o
@ sers0
1
26 78 79 69 85 68 19 2 3%

3

|

2 2
15 15
N3 4 5 9 2 2% 3 3

0 % T s 8 e o 2 W \ ,
BAND L1 L1 L1 L1 L L L1 L5 L5 L5 LS G1 GI G1 G 61 BI BI BI - - - - - - - - - - - o - - . . < Z
AZ 7T 0330284 - 93 54 - - - - 55 - MOMEA0B AR - B - - - - - - - - - o o - o o o oo
ElE 63 70 20 34 - 4 28 - - - - 55 - 68 7 48 50 - 54 - - - - - - o - - - o o o .o ,# -
/ \
]
1) (R ] U B
. . <t Actual Locaton 6868 02320231 Anaysis & x
o O s Setsctaltocaton | 319 62330438 L
y Last TTFFS)
AANANN, 126715152,V
12,03,63.177,21,04.70,303,09.06.21.310,17.08.34.254.12,1%69 Total Times
12.15,,05.22),1526.41.093,10.31.23.05421.1°60
1203,,09.04,25,05 Fixed Paints
0575550553479, 11,69, 30824144
- RTK Fioat
.03,1959.132,20 5418416174
30406092631..,,3326,10.730 rnc) |
2.68.69 326,
318 5154135
y 186.5,030721,
AANANN 1112720182,V
11,03,63,177.20,04.70,303,09,06.21 154
& 1. 11.22,,152641,093.10.31 25,054 21,1761
11,0309.04.,26,09.,23,26,19.8°63
10575,35.055'33.79,, 11,69, 308.24,1%4D
1edb,
10315591 5418419174
(07-02 2343 S0ISGNGSA A 3,04 06.09.26 31..,, 211 217,134
365,69 11217257
31s 1121745F
1865030721,
Fiter: | ]
soem
T ] Time stam Pause
Connected to COM21: 115200 |
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You can view the sensor messages only in the GNSS tool by filtering those messages only as in this
screen-shoot:

Text Console EI\EI

[07-11 22:03:32]SPQTMIMU, 1446901 -0.185928,-0.373442,0.920612,0.017500,-0.525000,-0.280000,0,0°55 -
[07-11 22:03:32]SPOTMIMU, 1447016 -0.184586,-0.373564,0 819758 -0.017500,-0.542500 -0.402500,0,0472
[07-11 22:03:32)SPOTMIMU, 1447131 ~0.184220,-0.373930,0.920124 0.070000,-0.525000,-0.280000,0,0°53
[07-11 22:03:33]SPQTMIMU, 1447245 -0.185806,-0.373442,0.919535,0.122500,-0.472500,-0.350000,0,0*50
[07-11 22:03:33]SPOTMIMU, 1447361 -0.186416,-0.374052,0.919382,0.122500,-0.525000,-0.315000,0,0°54
[07-11 22:03:33]SPOTMIMU, 1447478 -0.186172,-0.373320,0.920512 -0.070000 -0.542500 -0.315000,0,0+7E
[07-11 22:03:33]SPOTMIMU, 1447589,-0.185528,-0.374052,0.921100,0.070000,-0.455000,-0.350000,0, 045
[07-11 22:03:33]SPQTMIMU, 1447699,-0.184708,-0.373564,0.920490,0.035000,-0.437500,-0.332500,0,0°55
[07-11 22:03:33]SPOTMIMU, 1447808 -0.185828,-0.372832,0.920480,0.070000,-0.560000,-0.257500,0,0°59
[07-11 22:03:33]SPOTMIMU, 1447923 -0.185306,-0.373685,0.921344 0.052500,-0.507500,-0.227500,0,0°58
[07-11 22:03:33]SPQTMIMU, 1448035 -0.185928,-0.371878,0.920612,-0.035000,-0.577500,-0.332500,0,0°79
[07-11 22:03:33]SPOTMIMU, 1448153,-0.185684,-0.373564,0.921100,0.052500,-0.550000,-0.332500,0,0°50
[07-11 22:03:34)SPOTMIMU, 1448268 -0.185440,-0.374052,0.923295 0.140000,-0.430000,-0.175000,0,0°55
[07-11 22:03:34]SPOTMIMU, 1448383, -0.185928,-0.373320,0.920490,0.052500,-0.560000,-0.385000,0,0°54
[07-11 22:03:34]SPOTMIMU, 1448498 -0.185684,-0.373808,0 820124 -0 035000,-0.480000,-0.332500,0,0°75
[07-11 22:03:34]SPOTMIMU, 144861 0,-0.185904,-0.373442,0.9203568,0.000000,-0.507500,-0.280000,0,0°57
[07-11 22:03:34]SPQTMIMU, 1448720 -0.185562,-0.373442,0.920856,0.052500,-0.560000,-0.280000,0,0°54
[07-11 22:03:34]SPOTMIMU, 1448830,-0.186416,-0.373564,0 920246, 0.087500,-0.430000,-0.297500,0,0*5E
[07-11 22:03:34]SPOTMIMU, 1448945 -0.186172,-0.373564,0.920358,0.017500,-0.585000,-0.385000,0,0°50
[07-11 22:03:34]SPQTMIMU, 1449060,-0.185440,-0.373564,0.920490 -0.017500,-0.542500 -0.332500,0,047E
[07-11 22:03:35]SPOTMIMU, 1448175 -0.185318,-0.372466,0 820480 -0.105000,-0.472500 -0.262500,0,0472
[07-11 22:03:35]SPOTMIMU, 1448290 -0.185928,-0.373320,0.919148 0.175000,-0.525000,-0.280000,0,0°58

K| o

Fitter: |5F‘QTMIMU |

Time stamp Pause

15 Using Arduino IDE

Download the Arduino sketch for the LC29D module from the GitHub and upload it to the NB-loT board.
Connect the UART of the GNSS board to the UART of the NB-IoT board. You shall see the GNSS output
messages on Arduino serial monitor.
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@ com? — [m] x
i [
$PQIMINS, 66360,0,,,,,,,1.947466,-17.606245,-10.124957+73 ~
$PQIMIMU, €6466,0.033€672,0.302072,0.957700,0.192500,-0.052500,-1.032500,0,0%52

$PQIMINS, 66468,0,,,,,,,1.861634,-17.615494,-10.123835%7%

$PQIMIMU, 66576, 0.030622,0.306220,0.5955286,0.017500,-0.647500,-0.210000,0,0458

4$PQIMINS, €€578,0,,,,,,,1.847838,-17.619227,-10.121664*75

$GNGNS,000105.00,,, ,,NNNNNN, 00, 99.0,,,,,V¥1D

$GBGSV,1,1,01,31,,,23,1%66

4$GNRMC,000105.00,V,,,,,,,010712,,,H,V*18

$PQIMIMU, 66683, 0.031720,0.305244,0. 956346, 0.052500,-0.332500,-0.455000,0, 0¥58

$DQTMINS, 66685, 0,,,,,,,1.947962,-17.622244,-10.121664*77

$PQTMIMU, 66798, 0.031476,0.306708,0.957822, 0.052500,-0.595000, -0.367500,0, 0%51

$PQIMINS, 66800,0,,,,,,,1.847796,-17.624943,-10.121664%TB

$PQIMIMU, 665913,0.02964¢6,0.306220,0.5957700,0.035000,-0.577500,-0.385000,0, 0450

4PQTMINS, 66915,0,,,,,,,1.846085,-17.628883,-10.121664* T8

$BQIMIMU, 67028, 0.030134,0.305366,0.966728,-0.507500,1.365000,-1.522500,0,0%5D

$PQIMINS, 67031,0,,,,,,,1.795576,-17.620580,-10.051375*TF

4PQTMIMU, 67148, 0.032818,0.304878,0.958310, 0.035000, -0. 682500, -0.332500,0, 0%57

$PQIMINS, 67151,0,,,,,,,1.848445,-17.635828,-10.11770357C

$PQIMIMU, €7264,0.029158,0.305732,0.595812¢,0.017500,-0.542500,-0.315000,0,0%54

4PQIMINS, €7266,0,,,,,,,1.846952,-17.639003,-10.117703%73

$PQIMIMU, 67378, 0.031598,0.305854,0. 957456, 0.087500,-0.595000,-0.280000,0, 0%54

$PQTMINS, 67380,0,,,,,,,1.947173,-17.642341,-10. 117703475

4PQTMIMU, 67483, 0.030988,0.305366,0. 957090, 0.087500,-0.595000, -0.262500,0, 0456

$PQTMINS, 67485,0,,,,,,,1.347256,-17.644114,-10.117703477

$PQIMIMU, €7589,0.030988,0.305854,0.958188,0.052500,-0.455000,-0.367500,0, 0451

4PQIMINS, €7591,0,,,,,,,1.846211,-17.645589, -10.117703*7C

$GNGNS,000106.00,, , , , NNNNNN, 00, 99.0,,,, ,V41E

$GBGSV,1,1,01,31,,,24,1%61

4GNRMC, 000106.00,V,,,,,,,010712,, ,N,V¥1B

$PQTMIMU, 67693, 0.030500,0.306586,0. 956963, 0.017500, -0. 402500, -0.402500,0, 0455

$PQIMINS, 67700,0,,,,,,,1.846118,-17.649372,-10.117703*72 v

utoscroll ] Show timestamp

Carriage return | 9600 baud

v | Clear output
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