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Projekta idejas pirmssakums

* The Things Network — Rigas komanda

* Kopigs idejas virziens LU GZZF un LU DF
* Mérku nosprausana

* Projekta pieteikums un apstiprinasana!

CONTRIBUTORS

CORETEAM



Projekta merkis

* Nodrosinat LU pétniekus, studentus un sabiedribu ar zemas energijas
patérina, plasa parklajuma bezvadu tiklu LoRaWAN, izmantojot The
Things Network atvérto platformu



Kas ir LoRaWAN?

e Bezvadu tikla protokols, kas izmanto LoRa komunikaciju tehnologiju

e Sazina caur tiklu patéré maz energijas, tai pasa laika nodrosinot talu
signala parraides attalumu

* Izmanto brivas frekvences (Eiropa — 868MHz)

* Protokola specifikaciju izstrada un uztur LoRa Alliance

* [oRa tehnologiju attista un iekartas izstrada kompanija Semtech
 Tikls buvets, domajot par datu drosibu

sendecr LoRa Alliance’



Data Transfer Rate

LoRaWAN prieksrocibas: parklajums

Parasti:
10-20 km lidzenas teritorijas

2-3 km pilsétvide

Wi-Fi
5G
LTE
3G
Bluetooth LoRaWAN
Zigbee Sigfox
NB-loT
NFC etc.
Distance Coverage

Attéela avots: Murata

St briza rekords 702 km
no gaisa balona 38.772 km augstuma
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https://www.thethingsnetwork.org/article/ground-breaking-world-record-lorawan-packet-received-at-702-km-436-miles-distance



LoRaWAN prieksrocibas

* Zems energijas patéerins — iekarta ar bateriju var raidit datus vairakus
meéenesus vai pat gadus

* Drosa sifresana — end-to-end sifréSana nodrosina, ka parraidamie dati
tiek Sifreti gan radiosignala parraides laika, gan serveri

 Zemas izmaksas — mikroshémas cena, sakot no ~5 EUR, LoRaWAN
atbalstosi mikrokontrolieri no ~30 EUR, gatavas gala iekartas no ~50
EUR

e 1 000 gala iekartas uz vienu bazes staciju

* Ir iespéjams datus ne tikai sanemt no iekartas, bet ari nosutit uz
iekartu



LoRaWAN trakumi

* Zems datu parraides atrums —apmeéeram 400 baiti stunda

The Things Network noteikumi nosaka, ka 10 baitu zinu (5-10 skaitli)
lespejams nosutit:

* 20 reizes diennakti pie slikta parklajuma (mazak ka reizi stunda)
* 500 reizes diennakti pie laba parklajuma (reizi ~¥3 minuteés)

IIE)TdZ ar to — iesp€jams nosutit tikai maza apjoma datus — skaitlus vai dazus
urtus

Nevar nosutit
e attélus
e audio failus
e daudzus skaitlus



Konvencionalie radio raiditaji un LoRaWAN

femperature & Humidity

FMLR-U-32L1 (U.FL Variant, original size)

Upes monitoriga stacija  Atkartotajs/pastiprinatajs LoRa AII

Avots: |. Strangeways “Measuring the Natural Environment” https://market.thingpark.com http://elsara.in/fmlr.html



Pielietojums: preciza lauksaimnieciba

* Vinduino iniciativa Kalifornija
e Mérkis — samazinat udens patérinu vinogu darzos
* Mitruma sensori + anemometrs

Lokals LoRaWAN tikls, darbiba lidz 10 km
* Pasizgatavotas iekartas

Rezultati —25% udens resursu ietaupijums

https://hackaday.io/project/6444-vinduino-a-wine-growers-water-saving-project



LoRaWAN geolokacijai

e Savvalas dzivnieku izsekosana
e Letaks risinajums
* llgak rijas kalposanas laik
gaks baterijas kalposanas laiks t;“_%}

* Lielaka datu drosiba smart parks
fameksas lielaks aplis = neprecizaka atrasanas vieta
€€€
LoRaWAN™ RSSI
1000-2000m
LoRaWAN™TDoA
20-200m
€
ménesi gadi

Baterijas darbibas ilgums

https://lora-alliance.org https://www.smartparks.org/



Radiacijas piesarnojuma merijumi

@
SAFECAST

 Citizen Science iniacitiva, kas radas péec Fukusimas zemestrices 2011. gada

 Kampana un iekartas attistas, izmanto ari LoRaWAN tehnologiju

https://blog.safecast.org/



Upju monitoringa tikla papildinasana

e Oksforda
* Upju limenu monitorings

Flood Network
Live River LeveLs (Beta)

KingsLock @

L 14

e Agrina bridinasanas sistéma

https://flood.network ‘ https://map.flood.network/



The Things Network (TTN)

e Sabiedribas virzits, decentralizéts un atverts lietu interneta
(Internet of Things) projekts / platforma:

* LoRaWAN bazes staciju parvaldibai
 LoRaWAN gala iekartu (sensoru) parvaldibai

* Sobrid kopa virs 7 000 bazes stacijam
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N

THE THINGS

1. NepiecieSams mikrokontrolieris ar LoRaWAN radio, NETWORK
pieméram, Adafruit Feather LoRa, The Things Uno u.c.

2. Programmeésana ar Arduino IDE — relativi vienkarsa
valoda, izmantojot gatavas bibliotekas YR RPN

File Edit Sketch Tools Help

3. Sensors meéerijjumiem, piemeram, temperaturas _

I-!i nclude <TheThingsNetwork.h>

Ka sakt lietot TTN?

// Set your DevAddr, NwkSEey, RppSEey and the frequency plan
const char *deviddr =

t nwkSHEey
t ppSKey
define loraSerial Seriall

#define debugSerial Serial

/{ Replace REPLACE ME with TTIN FF _EUS&5 or TTN_FP US815
$#define fregPlan REPLACE ME

TheThingsNetwork ttn({loraSerial, debug3erial, freqFlan);

oid setup()

{
loraSerial.begin (57600} ;
debugSerial.begin (9600} ;

ARDUINO




Ka sakt lietot TTN?

4. Registréjamies TTN (arT lietotni un iekartu) THE THINGS

5. Aizpildam Arduino koda nepiecieSamos mainigos ar NETWORK
datiem no TTN iekartas:

ADD APPLICATION

R % SendABP | Arduino 1.8.9 - ] X

File Edit Sketch Tools Help

Application ID
Application ID -
The unique identifier of yE FELEMES
REGISTER DEVICE bulk import devices Device ID SendABP
feather I%inclu:le <TheThingsNetwork.h>» N
o Device ID Description
Description This is the unique identifier for the device in this app. The device 1D will be immutable. feather [/ Set your DevRddr, NwkSKey, AppSKey and the frequency plan

Ahuran readable descri const char *devAddr = "00000000";

const char *nwkSKey = "00000000000000000000000000000000™;

Eg. My sensor network
const char *appSKEey = "00000000000000000000000000000000™;

Activation Method

ABP

o Device EUI
%\pplll::_atll_)n Eul i The device EUIis the unique identifier for this device on the netwe
An application EUl will be EUI later.
add your own in the applig ’

#define loraSerial Seriall

Device EUI $define debugSerial Serial

= <» =  7@B3D5BO 208368 85 B // Replace REPLACE ME with TTN_FFP EUS6Z or TTN_FF US5415
#define fregPlan REPLACE ME
Application EUI
i i App Key TheThingsNetwork ttn{loraSerial, debugSerial, freqPlan):;
;lualpc‘:ltiz Eﬁ;ﬁfrﬂyﬂﬁia The App Key will be used to secure the communication between you device and the network. <» = 7@B3DSTEDO @R C448 B g { ' g ' 1 )
ttn-handler-eu rd this field will be generated vold setup()
Device Address {
loraSerial.kegin(57600) ;
App EUI <» = 260117 FA 5] debugSerial.begin{9600) ;
1 W
70 B3 D5 7E D@ @1 C7 @3 Network Session Key - - - - -
<y = o Ta ma o aa ae o aw aa w4 o o mE oaa o as o ww owa oaw E

App Session Key

Cancel Register

fruit Feather




K5 sakt lietot TTN? “\

THE THINGS

6. Augsupieladéjam kodu mikrokontroliert un gaidam
priecigu zinu TTN lapa: NETWORK

Status

4 seconds ago

Papildus ir vél vairaki starpsoli, lai datus iegltu izmantojama
formata, pieméram:

* datu desifréSana no baitiem par faktiskiem skaitliem

 datu parsutisana uz kadu citu platformu datu uzglabasanai
un grafiku zimésanai



SIA “Mikrotikls” ziedojuma projekts — atbalsts
LoRaWAN tila nodrosinasana LU éku apkartné

5

* Bus 6 bazes stacijas Riga

1 stacija Lodesmuiza
* Portativa bazes stacija
e Testa iekartas ar dazadiem sensoriem

LU ékas bazes stacijam, 2km buferis 0051 2 3 4

N a—— km
[ Buluielas
l' I Jelgavas iela 1

Jarmalas gatve 76

Lielvardes iela 24

- Raina bulvaris 19

Réznes iela 10k1




Reala laika datu attélosana "%, ThingsBoard

DAC meteo stacija

Gaisa temperatlra, °C HH
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Gaisa relatTvais mitrums, % HH
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LoRaWAN (LPWan - Low-Power Wide-Area Network) — 2 Pirma bezvadu tikla izveide

jaunakas paaudzes radiotikla veids, kuré paredzéts maza Latvijas Universitate,

datu apjoma parsatisanai no sensoriem uz bazes stacijam : 7 V ka.s:.spemal_lz.ets zema
5 : o, energijas patérina, plasa

parklajuma sensoriem

nakotnes
tehnologiju

attistitaja (1D viveesimare
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Projektu atbalsta mecenats “Mikrotikls”, un
ziedojumu administré Latvijas Universitates fonds
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Kontaktinformacija:
Janis.Bikse@Ilu.lv
Reinholds.Zviedris@]lu.lv
Jurijs.Jeskins@]|u.lv
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