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Feature

€ RTK on GNSS module

€ Run by mobile power bank

€ GNSS data logging

@ Correction data logging

@ RTK result up stream to network server (Ntrip, TCP, UDP)

€ Low power consumption by LTE-M use
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1. System overview

LTE shield RTK receiver RTK result remote monitoring
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1. System overview

About LTE-M
One of LTE category.

Low power consumption, low module cost but low data rate. Suitable for loT device.
However, this data rate is enough for RTK correction receiving and NMEA output.

/

Release 8 Release 8 Release 13 Release 13
. BIEEY 1 — /LIS CAT 4 CAT 1 LTE-M NB-loT
TR ARV E 3500~5000 1 Downlink speed 150 Mbps 10 Mbps 384 kbps - 1 Mbps 170 - 250 kbps
B Uplink speed 50 Mbps 5Mbps 384kbps - 1 Mbps 50 - 144 kbps
F;]gi?gu?{?% 000 FILLF Number of antennas 2 2 1 1
AN—bhR—LIEE Duplex mode Full duplex Full duplex Full or Half duplex Half duplex
Receive bandwidth 20 MHz 20 MHz 1.4 MHz 200 kHz
Lot —Fw f7—% e Transmit power 23dBm 23 dBm 20 dBm 23 dBm
FSvFIEL , 500 FHECE Modem complexity 100% 80% 20% <15%
FINLw HLA Voice Yes Yes* Yes* No
AR EL - _— Fixed - Idle
Mobility Full Full Limited Mode Only

IYU7 U -OFARTEETICER R

https://businessnetwork.jp/Detail/tabid/65/artid/4775/Default.aspx
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Antenna

CANDY pi LTE-M

10kbps
(RTCM3 MSM7 1Hz)

A

8kbps
(NMEA

GNSS receiver

RTK calculation

USB

Raspberry pi

A

\ 4

Str2str

Input : Ntrip (RTCM3) «
Output : USB & TCP out
Output : File (xxx.rtcm3)

Str2str

Input : TCP (NMEA) .
Output : Ntrip/TCP/UDP

Output : File (xxx.nmea)
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« Multi-band GNSS antenna $70
« ublox FOP $270
« Raspberry pi 3 Model B $50
* CANDY pi LTE-M $110
« LTE Data sim -

* Micro SD card 16GB $7

« Mobile power bank 10000mAh $20

$527 + sim cost

*CANDY pi supports Mini PCle LTE module by Quectel.
You should check what module is available in your region area.

For japan, BG96 is mounted.
https://www.quectel.com/product/bg96.htm
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https://www.quectel.com/product/bg96.htm

Assemble Raspberry pi and CANDY pi
Install rasbian OS on micro SD card
Install candy-pi-lite-service software
APN setting

Build str2str from RTKLIB

Make bash file to run str2str

N o A W=

Register bash file as auto start program

*For convenient use
Enable SSH, Enable VNC of Raspberry pi
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1. Assemble Raspberry pi and CANDY pi
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2. Install rasbian OS on micro SD card

Download OS writer

https://www.raspberrypi.org/downloads/

' Raspberry Pi Imagerv1.4 A X

Raspberry Pi

Operating System

RASPBERRY PI OS (32-BIT) CHOOSE SD CARD
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https://www.raspberrypi.org/downloads/

3. Install candy-pi-lite-service software

Clone from github
https://github.com/CANDY-LINE/candy-pi-lite-service

& ':::' pi@raspberry... [pi] . T 115
Type on terminal |

I7LE) REE 27T ALTH)
pi@raspberrypl

“sudo bash install.sh”

install.sh
uninstall.sh
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https://github.com/CANDY-LINE/candy-pi-lite-service

4. APN setting

Change apn name on /opt/candy-line/candy-pi-lite/apn.
Example is when we used IlJ type D sim card.

After save “"apn”, reboot raspberry pi.

pifiraspberrypl

LB

pi@raspberrypl

modem Serial Jo L 1 - . QO E ] = |_|- . IHLJdI::Iﬂ r[T-'Ei[T-'t -5h sd.iijmobller
ppd_running oot -1p.wir usb@. json server_main.py
common . sh yoot-1ip.windows.wland.json start_pppd.sh
pin_settings.sh start_systemd.sh
apn connection_status.sh stop_systemd. sh
connection_suspend.sh uninstall.sh
environment
pi@raspberrypi apn
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5. Build str2str from RTKLIB

Clone RTKLIB from github

https://github.com/tomojitakasu/RTKLIB/tree/rtk
lib 2.4.3

Move to RTKLIB/app/str2str/gcc/ and
“sudo make”

Copy executable file “str2str” to your workspace.
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https://github.com/tomojitakasu/RTKLIB/tree/rtklib_2.4.3

6. Make bash file to run str2str

Example : Receive correction data from Ntrip mountpoint ECJ27 and up stream RTK
result to Ntrip mountpoint TESTO1

More detail about command please refer to RTKLIB manual p.99~ about command.
http://www.rtklib.com/prog/manual 2.4.2.pdf

#l/bin/bash

sleep 10s

pgrep -f str2str | xargs kill -9
sudo chmod 666 /dev/ttyACMO
cd /home/pi/strsvr_RTK

sudo chmod 777 str2str

Ixterminal -e ./str2str -in ntrip://[user ID]:[password]@[IP address]:2101/ECJ27 -out serial://ttyACM0:115200:8:n:1:0ff#10001 -
out f|Ie://data/Base_%y%m‘%)oK%L%M%g.rEc)cm Y

sleep 2s

Ixterminal -e ./str2str -in tcpcli;//127.0.0.1:10001 -out ntrips://:[password] @[IP address]:2101/TESTO1 -out
file://data/Rover_%y%m%d%h%M%S.ubx ps//lp 10 ]

ntrip-serial.sh

TUMSAT GNSS Lab

13


http://www.rtklib.com/prog/manual_2.4.2.pdf

7. Register bash file as auto start program

https://qiita.com/tonosamart/items/f59daa481f90c85a8a99

cd .config [Desktop Entry]

mkdir autostart Exec=Ixterminal -e /home/pi/strsvr_RTK/ntrip-serial.sh
cd autostart Type=Application

vi autostart.desktop Name=strsvr_rtk

sudo chmod 777 /home/pi/strsvr_RTK/ntrip-serial.sh Terminal=true

autostart.desktop
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https://qiita.com/tonosamart/items/f59daa481f90c85a8a99

5. Test result

Boot screen of Raspberry pi

2 str2str software is running.

% ‘ ) st’Zs:r str2$tr TL 13:36
-

F’ - oo x
Z71ILEF) |/KE) FT(T) ANILT(H)

Z71IF) B|/EKE Z7(M) AILTH)
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Monitoring result via Ntrip

Battery runtime : 18 hour with 20000mAh power bank

2 connect NG - o x
Eile Edit Miew Windows Help

@-@%;ﬁ;ﬁ% CliCk»+12 kval ~ #H - T @ 4+ 35+« P H S 44020909092 el

3 RTKPLOT ver.2.4.3 b24

File Edit View Windows Hel . .
_ £ : NTRIP Client Options %
Open Solution-1... Crl+s | # e B HE 0.04
Open Solution-2... Cirl+Alt+S MTRIF Caster Address Port '
Open Map Image... Ctrl+M 0.0 _ v ”2101 |
Open Sky Image... ' )
pen Sky i Mountpoint User ID Password
sty O [eeeee |
Open Waypoint...
Open Obs Data... Ctrl+0 0.04 B GetM oK c |
Open Nav Data... Ctrl+N TOWSE. .. sdaabes ance
Open Elev Mask... A I 4
0,08 -0.06 0,04 -0.02 . 0,02 0.04 0.06 0.
Visibility Analysis... i i ¥
Cennection Settings >
Save Image... Crl+l
Save Waypoint.. Stream Type  Opt Cmd  Solution Format
save & of Sats/DOR.. (1) NTRIP Client El LatjlLon/Height e
Save AZ/EL/SNR/MP.. -0.04 g
Save Elev Mask... 2 | o | o | LatflonfHeight
Connect Cirl+T Time Format Lat/Lon Format Field Sep @ 0.04 e
Disconnect Cirl+D
S 00| |wwssss.ssGPST v | ddd.ddddddd v || g
Connection Settings... = >
Reload Cii+R  k Timeout/Re-connect Intvl {ms) |D " 10000 | [R]2021/03/15 07:18:21.50 GPST : 35.665508980°N 139,792388740°E 59.4530m Q=1:FI 35.66650873°M 139,79238925°F +
Clear Cirl+X
) Ok Cancel
Exit Ctrl+Q
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