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WAT JE GAAT LEREN

WAT IS LORA, WAAROM IS HET ANDERS

* Bandbreedte, Bereik, Vermogen

* Netwerk provider: The Things Network, en vele anderen

RAK4270H LoRa module

* Handmatige setup d.m.v. seriéle communicatie
* Nuttige AT commandos

 Anmelden bij een lokaal LoRa netwerk

* Verzenden van data naar een applicatie

* Ontvangen van data

e Visualiseer data in ThingSpeak



WAT IS LORA?

Long range, low energy, radio datacommunicatie

10 km bereik mogelijk bij direct zicht
Geschikt voor batterijvoeding

Kleine datapaketten, 30 seconden/dag air time
~ iedere 15 - 30 minutes

Ster-netwerk topology
Een gateway kan honderden stations (nodes) ondersteunen

Licentie-vrije frequentie banden

USA 902 — 928 MHz, 64 kanalen
Europe 863 — 870 MHz, 8 kanalen

Modulatie

Chirp spread spectrum, 3 x groter bereik dan NB FSK

Data rate afhankelijk van bandbreedte en spreading factor

Sakshama Ghoslya




LORA NETWERKTOPOLOGIE
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WORKSHOP PLAYGROUND

LORAWAN GATEWAY
* Laird Sentrius RG186
* Aangesloten op TheThingsNetwork

LORA NETWORK PROVIDER: TTN

e Gratis LoRaWAN networking \\
 Community beheert het netwerk

« >> 136k gateways wereldwijd THE THINGS
NETWORK

WORKSHOP KIT

 RAK 4270H LoRa radio module
* FTDI USB-2-Serial adapter, 3.3V
* 868 MHz Antenne

e kabel

Vinduino LoRa node antenna




RAK 4270H

Chipset SEMTECH LoRa S$X1262, STM32L071 Pin  Signal Name 1/O Description
LoRaWAN Class Class A/C device, Receives after Tx 1 GND - Ground
Frequency 862-870MHz (EU) EU433, CN470, 2 VCC - 3.3V

oGS, EUSG8, AUOLS, USOLS KRS20, 3 oy input 3.3V UARTinput
Transmission Power 100mW (22dBm max.) 4 TXD1 Output 3.3V UART output
UART Baud Rate : 115200 bps Parity: 8N1
Operation Voltage 3.3V
Current Consumption Receiving: 21 mA (typical)

Transmitting: 125 mA (typical)
Sleeping: 2 UA (typical)

Transmission Distance 1KM~10KM

Receiving Sensitivity -148 dBm




NUTTIGE INFORMATIE

WIFI
e SSID: RCAMF
* Pass: XXXXXX

General Port Settings

| USB Serial Port (COM10) Properties >

Driver Details Events

USB Senal Port (COM10)
=

USB SERIAL DRIVER oo
* Installeer FTDI USB serial driver (indien nodig) Digital Signer
https://ftdichip.com/drivers/ | re—

* USB bord jumper naar 3.3V!! | Upaas Do

IEDEREEN -

* Installeer CoolTerm serial communications program
http://freeware.the-meiers.org | Uninstal Devis

FTDI
715/2021
2.12.364

Microsoft Windows Hardware Compatibility
Publisher

View details about the installed dnver files.

Update the dnver for this device.

If the device fails after updating the driver, roll
back to the previously installed driver.

Disable the device.

Uninstall the device from the system (Advanced).

Close Cancel


https://ftdichip.com/drivers/

NUTTIGE INFORMATIE-2

c o o ITe r m S ett i n g s Connection Options (Untitled_0) Connection Options (Untitled_0)

Port Serial Port Options | Serial Port Terminal Options

S
. | . Terminal i 2

° Se I ect co rrect Se r I a I p o rt | é:;mz:v;;ndling :;r:draw ?:)sr:;s (USB Serial Port) ] 4 | E:;ZivH:ndling Terminal Mode: 2 ET: :IZ::
350 s

[ J Ba u d rate : L“;CTTSDS Pt ‘ 5 - ?;i?:s Enter Key Emulation: CR+LF ~

° ° ° Tu_olbar Stcwéits' TDHE‘ : I;S!Zﬁ;neaus Custom Sequence (Hex): 00 1B
1 1 5 200’ 8 b Its’ n o pa rlty’ 1 sto p b It Miscellenecus ° . NumPad Enter Emulation: CR+LF =
Flow Controk g ;; Custom Sequence (Hex): 03

* Terminal: Local Echo, Line mode Oon B Lcc e

["] Replace TAB key with spaces
B Software Supported Flow Control

No. of spaces: 4

B Block Keystrokes while flow is halted O Bt SeseEl R

Initial Line States when Port opens: a e .

eyword Formatting

© DTR On O DTR Off . .

Keywords (double-click to edit):

ORTS On (O RTS Off |
|
|
|

Re-Scan Serial Ports Add... Delete ) Enable formatting |
|
|

Help... Cancel Help... Cancel
|

The Things Network :
* https://www.thethingsnetwork.org/
e User: RCAMF Password: fTp2GQ.RNdkj*6P



MODULE AANSLUITEN

(
Jumper naar 3.3V!! t

Bruin = massa
Rood = 3.3V
Oranje =RXdata
Geel = TXdata




AT COMMANDS QUICK REFERENCE

at+help List of commands OK + commands
at+set_config=lora:region:EU868 Save parameters to flash OK
at+set_config=lora:class:0 LoRaWAN class A mode OK
at+set_config=lora:join_mode:0 OTAA activation mode OK
at+get_config=lora:status Get DevEUI Long settings list
at+set_config=lora:app_eui:XXXX Application identifier OK

at+join Aanmelden TTN netwerk OK Join Success
at+set_config=lora:app_key:<app_key> Encryption key OK
at+send=lora:2:AABBCC Send data OK

(hex payload) Rx ...

https://docs.rakwireless.com/Product-Categories/WisDuo/RAK4270-Module/AT-Command-Manual/
https://downloads.rakwireless.com/#LoRa/Tools/



https://docs.rakwireless.com/Product-Categories/WisDuo/RAK4270-Module/AT-Command-Manual/
https://downloads.rakwireless.com/#LoRa/Tools/

ODULE CONFIGURATIE

@ Untitled 0* = m] X

File Session Edit Connection Macros View Remote Window Help

B 2 X H X G0

f- — | R . . E U 868 New Open Save | Connect Disconnect | Options | Clear Data View Help :
at+s et_co n Ig— O ra L] reg I O n L] at+set_config=lora:default parameters |
OF

at+set_config=lora:region:EUBESR

OF
. — . o attset_config=lora:class:0
at+set_config=lora:class:0 o
— ° ° at+set_config=lora:join_mode:0
)9
at+get_config=lora:status
OF. Work Modes: LoRaWAN
Region: EUSES
MulticastEnable: false
M — ° M M . DutycycleEnable: false
at+set_config=lora:join_mode: ST
— — Join_modes: OTAEA
DevEui: 0000000000000000
AppEui: 0000000000000000
2ppFRey: 00000000000000000000000000000000
Class: A
Joined Network:false

L

at+get_config=lora:status i e

g g_ L] u LdrEnable: true
- EnableRepeaterSupport: false
RX2_CHANNEL FREQUENCY: 869525000, RX2 CHANNEL DR:3
R¥X_WINDCW_DURATTION: 3000ms
RECEIVE_DELAY 1: 5000ms
RECEIVE_DELAY 2: &000ms
JOIN_ACCEPT DELAY 1: 5000ms
JOIN_ACCEDPT DELAY 2: 6000ms
Current Datarate: 5
Erimsval Datarate: 5
ChannelsTxPowsr: 0
UpLinkCounter: 0
DownLinkCounter: 0

Type a command here. Terminate by pressing ENTER.

« COMIO0 (USB Serial Port) / @ 17™X @RTS @DR @ DCD
| Connected 00:43:28, 2.676 / 337 bytes @®rX @cs @Dk @R




TTN APPLICATIE AANMAKEN

I}Flm COMSOLE bopa stien. Sateween gt i Vindulsg
" .!‘F‘ _:‘ﬁ ‘E?E?EEEI . Applicatons Catmavrgs Suppert "Q';f Windwino o
dpplicatiom Add Appllcation
ADD APPLICATION
*J Hi, Reinier! o
The wrigea sentifer of vour soplcstion on the retweors
Welcome bo The Things Metwork Coraale workahos e papp LOLFLE
This Is where the magic happens. Here you can work with your data. Register applications, devices and gateways, manage your Integrations,
collaborators and settings.
Drencripticn
A b e G0 b o i rebe 0
Thin b e prrsonsl sppbestion itgrastan
oy Application Eu
A g L s EUA vl it aperndl o Thg T Hattwes blgwh, fiw Dofmiriirein, win i il i’ et 9 Lol appd st 00N pege.

ELA ot b That Thisggs bt mmias

Handler

Sk o Pl o i 10 g i Sl 31 3

a0 L

GATEWAYS

APPLICATIONS




MODULE CONFIGURATIE-2

DevEUI is nodig afs covsoe Aopllcations  Gateways  Support ‘4" Vinduino +
DevEui=zie code op module voor TTN registratie

60c5a8fffe76ffee o
) -l Application ID  workshop-exampleapp- 101518
RAK4270(H) H ::!" 4 Description This is my personal application integration
" .‘.-‘;. I_" H-. Created 4 minutes ago
E U ' 600538 e :..t‘. ey Handler ttr-handber-us-west [urresd band e
fffe76ffee = -~
APPLICATION EUIS © mandgs suis

at+set_config=lora:app_eui:AC1FO9FFF8684270 <-

<+ = TRB3057EDROL 38 4F B

DEVICES register device l: MARERE divices

E 0 registered devices




TTN REGISTREREN VAN DE NODE

at+set_config=lora:app_key:85F6125592D82E29CD7EFD43316CC34A

&l 1T SR i Ganan S W ekl all s consous

i workihop 101918 Dierwrices Agplications A weorshop-mampbiape- 101718 Direicas I veorkshap-feat-dovice- 1
REGISTER DEVICE bl o) vt
Drrvice 1D DEVICE OVERVIEW
Thh i the enigus entifier for the devios in thia spp. The devios 10 will be immutable

i Devl - ]
Application 1D woriahop-sampleape- 1019LH

Drewice EVI Darvica |0 workuhop-test-device- 1

Tt i E b e wariagruss s bifgr Foor (88 dhirwion oo Tl Poibwr ks, "Wigas Can chang B E

¥ DO0D ES5 3708 54 3581 Actheation Methed 0788

App Key Deevios EUI 05 T i ES 39 08 64 36 81 B
The App Ky will be used {0 pecurs the Communication Befwsen you Sevios and the nebwork
I thirs fpld sl by prreTaied i
App Key -
App EU

T BRI DS T DL A AR




VERBINDEN MET HET LORA NETWERK

(& Untitled 0 * - O X
File Session Edit Connection Macros View Remote Window Help B B o B .
v W Application data - rcamf-demo . X + = O be
IBEe 2 X H X G0
L) -
é ﬁ 0 ¢« = C n 25 eul.cloud.thethings.network/console/applications/rcamf-demo/data r 9 :
New Open Save | Tonnect Disconnect | Options | Clear Data View Help
] I ﬁ Ebay ﬁ e NewTab @ http:/fwww.amazon.... YourWDrkspace-L... & Google . Plex @ Mailchimp Dashboa... » [ All Bookmarks
at+join
I CRR (CC Pirhvetiiig +v v B mmmn @ v
OF. Join Success |

| rcamf-demo ® Last activity 7 minutes ago ® & 1 End devices w =

| ID: rcamf-demo

TIME ENTITY ID TYPE DATA PREVIEW Verbose stream Export as JSON 00 Pause W Clear
| D 17:49:32 rak-7offee Forward join-accept message DevAddr: 26 0B 57 68  JoinEUI:  AC 1F @9 FF F8 68 42 70 | DevEUI: 60 C5 A8 FF FE 76 FF EE
P 15:58:33 rak-76ffee Forward uplink data message
COM10 (USB Serial Port) / 115200 8-N-1 @® 17X @ RTS
N 15:57:44 rak-7effee Forward uplink data message
Connected 00:03:10, 27 / 16 bytes ®or @cCs
h A 15:49:25 r1ak-76ffee Forward uplink data message
M 15:42:26 rak-76ffee Forward uplink data message
M 15:30:16 r1ak-7offee Forward uplink data message
M 15:29:56 rak-76ffee Forward uplink data message
D 15:27:54 rak-7effee Forward join-accept message
P 13:11:14 r1ak-76ffee Forward join-accept message
-




NU KUNNEN WE DATA ZENDEN!!

& Untitled 0 * = O X
3 B B i . . : - . _— S B ) _ -
File Session Edit Connection Macros View Remote Wir @ Application data - rcami-demo X | B - »
Bel2 X | O X
D/ 5 % é\- Lo | € =2 C m 25 eul.cloud.thethings.network/console/applications/rcamf-demo/data ¥ 9 :
New Open Save Lonnect Disconnect ODTIDHS Clear Dat ﬂ Ebay 3 0 @ MNew Tab @ http://www.amazon.... Your Workspace - L... & Google . Plex @ Mailchimp Dashboa... b 3 All Bookmarks
at+join |
] | THE THINGS STACK ] —
"3 (((‘ SANDBOX + ~ ﬁ e & e = NETWORK ® hd
OF Join Success |
at+send=lora:Z2:FF | -

i rcamf-demo
ID: rcamf-demo

[0):4 @ Last activity 2 minutes ago ® & 1 End devices w =

TIME ENTITY ID TYPE DATA PREVIEW Verbose stream [®) Export as JSON 00 Pause W Clear
Typs a command hers. Tsrminats by pressing ENTER. P 18:10:41 1ak-76ffee Forward uplink data message DevAddr: 26 0B 57 68 | Payload: § elevation: @, field1: 255, field2: null, field3: null, fi
COM10 {USB Serial PDI't) ,{ 115200 8-N-1 P 17:49:32 rak-76ffee Forward join-accept message DevAddr: 26 0B 57 68 | JoinEUL: | AC 1F @9 FF F8 68 42 7@ = DevEUL: | 60 C5 A8 FF FE 76 FF EE

L Connected 00:24:07' 31 "’ 39 bytes A 15:58:33 1rak-76ffee Forward uplink data messagde

P 15:57:44 rak-76ffee Forward uplink data message

P 15:49:25 1ak-76ffee Forward uplink data messagde

P 15:42:26 rak-76ffee Forward uplink data message

P 15:30:16 1ak-76ffee Forward uplink data messagde

P 15:29:56 rak-76ffee Forward uplink data message

P 15:27:54 1ak-76ffee Forward join-accept message




ONTVANGEN VAN DATA

| v ® schedule downlink - rak-T6ffee X +

= a
<« 2> C M 25 eul.cloud.thethings.network/console/applications/rcamf-demo/devices/rak-76ffee/messaging/downlink ¥ e
ﬂ Ebay @@ o e NewTab @ http://www.amazon.... YDurWDrkspace-L..‘ G Google . Plex @ Mailchimp Dashboa... » 3 All Bookmarks
D E® o +v Ky By @ v
: rak-76ffee

@ Last activity 5 IE ¢ N d
I0: 1k 76ffee ast activity 5 minutes ago n/a up / n/a down w

Schedule downlink
Insert Mode
®© Replace downlink queue
Push to downlink queue (append)
FPort*

2

Payload type

(®) Bytes

JSON

Payload
AA BB CC

W™ Moad bytes of the downlink message

Confirmed downlink

Schedule downlink

@ Untitled 0 *

File Session Edit Connection

Macros View Remote Window Help

Mew Open Save

ZBEe 2 X 5

Connect  Disconnect

X G0

Options | Clear Data View Help

at+join

OF. Join Success
at+send=lora:2:FF
OF

at+send=lora:2:bb

[T

Class A device
ontvangt alleen na

zenden

at+send=lora:2:FF
OF

attrecv=2,-43, 14, 3:aabbcc

Type a command here. Terminate by pressing ENTER. —

COM10 (USB Serial Port) / 115200 8-N-1
Connected 00:33:33, 66 / 77 bytes

@ X QRIS @ DIR @ DCD
@< @cs @Dk @R




VISUALISEER SENSOR DATA

TOEVOEGEN VAN THINGSPEAK INTEGRATIE
* https://nl.mathworks.com/help/thingspeak/write_things_network.html

Field 1 Chart g O & %

TEST INTEGRATIE RCAMF node rak-76ffee

250
e at+send=lora:2:ff

200

 02=data channel 150

* ff= HEX Value = 255

100

Temperature (C)

50
._

o
15:45 15:50 15:55

Date
ThingSpeak.com




THINGSPEAK MODULE TABEL

ThingSpeak Publiek Internet adres

60C5A8FFFE76FFEE
60C5A8FFFE7703F2
60C5A8FFFE76FE1C
60C5A8FFFE78179D
60C5A8FFFE770456
60C5A8FFFE7703DE
60C5A8FFFE770397
60C5A8FFFE78179E
60C5A8FFFE770400
60C5A8FFFE7703C2

rcamf-demo https://thingspeak.com/channels/2655069
rcamf-demo-2 https://thingspeak.com/channels/2656342
rcamf-demo-3 https://thingspeak.com/channels/2657134
rcamf-demo-4 https://thingspeak.com/channels/2657147

rca mf_demo_s m Things peak“‘ Channels ¥ Apps ¥ Devices™ Support™ ommercial Use How to Buy RV

rcamf-demo-6 Pricing calculator

rcamf-demo-7

(Cy

rcamf-demo-8 — ﬂ

price/unit/year

USD 95.00/year

otal:
urrently: ver ours
rcamf-demo-9 (.

You will be taken to the MathWorks

rca mf—d e m O- 10 Calculated number of channels needed: 10 store to complete your purchase.




THINGSPEAK PAYLOAD FORMATTER

function Decoder(b, port) {

~ | ww Default uplink payload formatt- % L] API Keys - ThingSpeak loT X @ Message Types | The ThingsNe % + — (] X
€ > C M 25 eul.cloud.thethings.network/console/applications/rcamf-demoy/payload-formatters/uplink g Q : var varl = b[O],
sy B € @ NewTab @ hitpy//www.amazon.. Your Workspace - L. & Google [l Plex @ Mailchimp Dashboa.. ## Bank of America | O.. [ Plex — » [ All Bookmarks varvar2 = b[l];
var var3 = b[2];
((( ;’:\ENTI;'II!"DGXS sTAcK [@  Applications > rcamf-demo > Payload formatters > Uplink +v oty B e @ v var vard = b[3],
= var var5 = b[4] | b[5] << §;
Home Gateways ;Ea'::imcfied:g @ Last activity 2 days ago » @ 1 End devices | Y% = var varé = b{G} : b{7} «<8;
varvar7 = b[8] | b[9] << §;
Q Search ik . var var8 = ( b[10] | b[11] << 8 )/100;
~ Default uplink payload formatter var lat = ( b[12] | b[13] << 8 | b[14] << 16 | ( b[14] & Ox80 ? OXFF << 24 : 0) ) / 10000;
rcamf-demo var lon = ( b[15] | b[16] << 8 | b[17] << 16 | ( b[17] & 0x80 ? OxFF << 24 :0) )/ 10000;

var elev = b[18] | b[19] << 8;

@ You can use the "Payload formatter” tab of individual

pe o .
<0 Application overview end devices to test uplink payload formatters and to

@ End devices define individual payload formatter settings per end return {
devi .
& Live data eviee field1: varl,
&) Payload formatters ~ field2: var2,
Setu field3: var
4 Uplink p .e d3:va 3'
+ Downlink Formatter type* f!eld4. varé4,
: field5: var5,
A Integrations “ Custom Javascript formatter .
: g field6: vare,
S» MQTT Formatter cocde* field7: var7,
& Webhooks function Decoder(b, port) { -~ field8: var8
. ’
$3 Storage Integration ::i ::2 : EE?%’ Iatltl-lde: |at,
53 AWS loT var var3 = b[2]; longitude: lon,
- var vard = b[3]; . .
var var5 = bl4] | b[5] << 8; elevation: elev
var var6 = b[6] | b[7] << 8; }
(@ Resources eul - v3.32.1.1a4d4b2ab4 var var7 = b[8] | b[9] << 8; =
var var8 = ( b[16] | b[11] << 8 ) /A00; 3 }




VOORBEELDTOEPASSING MET ARDUINO
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