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* |nternet Of Things (loT)

H StaocUvdeon pEow Tou ALadLKTUOU EVOWUATWHEVWY UTIOAOYLOTIKWY CUCKEUWV OE
KOONEPLVA AVTIKELUEVA, TIOU TOUC ETILTPETTOUV VAL OTEAVOUV KoL va AapBdavouv
debopéva

Edappoyeg loT: smart Cities, smart home, healthcare, transport and logistics, critical
infrastructure, tourism, business sectors, wearable clothes, remote sensing systems

* [ewpyia kol ktnvotpodia akpLBeiacg (Precision
Agriculture)
e AocUppoatec texvoloyiec yia petadopd dSedopevwy
e Mpwtotuna loT kat cuotpata dLaxeiplong ylo Tto
TIPWTOYEVH TOHEQ

— ATOKpLON O€ MepimTwon cuppavtog
~ — Awaxeipion kepahaiou ({wikov/putikou)

Laboratory Team of Distributed Microcomputer Systems =sMESL
M. Alexandrou 19, loannina, GR 45333, Greece.




* Eva tepaotio HLKTUO CUCKEUWV EVOWUOTWHUEVWV UE
aLoBNTNPEC KAL EVEPYOTIOLNTEC TTOU AVTOAAACOOUV

dedopeva
* Mepimou 30 OLo. cuokeveg pexpL to 2020
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| Kopua ot 00 10T s

EUpoc petadoonc (m, km)

KatavaAlwon toxvoc / dapkela {wncg pmatapioc (mAh-Ws)
PuBuoc petadoonc - Throughput (kbps)

Acdalela

KAlpakwon / Méyiotol koppot

XapnAn twun - EukoAn mpooapuoyn - DIY
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e ‘EAeyxoC EPLBAANOVTIKWY GUVONKWY

(Bepuokpaotia, Bpoxontwon, vypaoia, taxutnTa avEUOU, LOAuvon

armo enBAafeic opyaviopouc, Opemntika ocvotatika edadouc)

* MapakoAovBOnon KaAALlEpyELWV

* NMapakoAovBOnon {wikov KepaAaiou
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2uvnOeLc atoOnNTAPEC MOV XPNGLLOTTOLOUVTOLL

Cameras - Wind Speed meters

Biochip on farm animals(NFC/RFID) - Rainfall meters
Ground Moisture sensors

Air Humidity / Leaf wetness sensors

Air Temperature sensors

Air — Barometric pressure sensors

Soil moisture, nutrient levels and pH sensors

Color/sound sensors

Actuators/regulators
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10T Aouppares Texvohoyies

Bluetooth® Low Energy (BLE)

ZigBee / IEEE802.15.4. —-Mégypt 300 pETpa
Wi-Fi /IEEE 802.11 —

LoRa/LoRaWAN _ - Mé&xpt 15 km
RF/RFM ISM Band FSK Transceivers

3G/4G - Kupehoeldn Aiktua
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Katavalwon
Texvoloyia KaAvyn (m)

oevpatog (mA)
3G/4G LTE Atxtovo 120/260
Wi-Fi 100 60/160
LoRa/
RFM69 500 45/130
ZigBee 100-2000 58/140
Bluetooth LE 50 <15

PvOuog
peTadoong

1-50 Mbps
10-300MBps
5 Kbps

300 Kbps

250 Kbps

1 Mbps

KAtpaxkwon/
ITAN00¢ kopPwv

50-100

1000/80000

255
65535

7-12 (PAN)
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LoRaWAN kot LoRa mpwtotunol moumodektec/gateways

LoRaWAN 868MHz LoRa 433MHz
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"\\ IIEE'TEIgIGS CONSOLE Applications Gateways Support n skontog

R K cCOMMUNITY EDITION

Gateways
GATEWAYS register gateway
cui-bB827ebfffe486ad4  Lab of Distributed Microcomputers TTN GW1 M. Alexandrou 19 loannina connected EU 863 870
eui-fffeb827eb486ad4 Lab of Distributed Microcomputers Ligopsa TTN GW2 connected EU_863 870

LO R d SE‘ rver Organizations Jsers nzinas =

Organizations / LoRa Server loannina / Applications | cowtrack / N

CREATENODE EDIT APPLICATION APPLICATION USERS DELETE APPLIC

Device name Device EUI Device description Activation
sodaq1 0004a30b001c6ad? Sodaq Node 1 OTAA
sodagq2 0004a30b001affdb Sodaq One 2 OTAA



UoTNMO Adpdeuon

Navigation

AoKIJaOoTIKO cuoTnua yia apdeuan, alAyopiBuog apdsuong NN, aAyopiBuog
TTAsIopn@iag, dIANECOS aAyopIOuoC
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—Lor
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MQTT Dashboard %

yokyv.mat

SUBSCRIBE PUBLISH

= epotisma sensor |

= epotisma sensor 2

— epotisma actuator
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oRa oTn

LoRaWAN Tracking TestBed App

¢)LoRa Tracking

GENERAL

Eqid:sodaq1 -- Fetching 1000 Raw MongoDB records
# Home
Show| 10 v |enfries Search:

m DashBoard

Date Lat Leng Alt(m) Speed(km/h) Batt{mAh) Temp(°C)

BB RawData 12/04/2018 18:40:09 39.80720

089 206623220 607 1 113 8
12/04/2018 18:44:48 39.8088624 206619781 583 35 113 7
il siatistical Information
12104/2018 18:45:09 39.8071108 206623713 622 16 112 8
[J Map Layouts 12104/2018 18:46:10 30.8071646 20.6623612 615 13 112 8
12/04/2018 18:47:23 30.8060046 206625050 621 113 7
12/04/2018 18:48:00 39.8070396 206624920 622 7 112 8
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11

m Sensor/Actuator

1 3-way air valve and pressure sensor

17.

2 Vernier PH sensor

3 Alcohol gas sensor
4 2 digital thermometers of %0.5 accuracy

5 RGB sensor with led

6 A photo gate sensor

uter, Systems - MCSL
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ouvOnkwv

- Yypaoia aépa

- OeppoKpacia

- Yypacia @UAAou

- RGB @wt006iodog

- Autévopun Asitoupyia

- OTrTIKA €TTOTTTEIO

AKPIBAG EAEYXOG — ETTENRACEWYV QUTOPAPHAKWY AMTTEAOU
(Vineyard precise pesticide control)
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Application server and Database

Internet

!.m_.‘n.fro.labg.n:o |; %.........w.l.ﬂk:.:‘...... ........................:
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Ynnpeoia Tavtonoinong AreaA
Yrnpeoia Ainavong ESddoug %
Ynnpeoia Enepfaocswv-Pavtiopatog

| OLEA database and
Application server

9

-

storage process

'Tempera.ture
| controlled
environment

Refractivity. it ti ' i
g ~Gravitational [} | | 1. Peroxide
UIV(K27°K232)’ liquid level 2.Fatty acid |
color constancy sensors | 3.Acidity/PH NFC
sensors "t sensors
:

Yninpeoia eAEyXov moLoTNTOG MOLPAYOUEVOU

gAatoAadou

Ynnpeoia txvn)\aoluétr@
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Beekeeping array

Autopatotroinuévo  MeAiIoookopiké  ocuoTnua  KuyweAwv  EAéyyou
Kardotaong Kalt AGQAAEgIag
IRBS Incident Response Beekeeping Safety system IRBS
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Amhcopara cupeorexvias (Bechive Patents)

e Autopatonotnpevn MeAlocokoutkn KuPEAn eAEyyou
Kataotaonc cuvOnkwv kat amokponc (A.M.K.E.K.A.)
— Natevta Ap. OBI 1008833, AtevOnc Taéwvounon
A01K/ 47/00, AO1K 47/06, GO5D 27/02, 31/08/2016.

* AUTOMOTOTIOLNMEVO OUOTNHO EAEYXOU KOTAOTAONG
Yypaotiac kot amnokplonc MeAloookopuknc KuPpeAnc —
Natevta Ap. OBI: 1009036, AteBvnc Taévounon
AO01K 47/06, GO5D 27/02, GO5B 19/04, 26/05/2017
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An

“Proposed Fuzzy-NN algorithm with LoRa communication protocol for clustered
irrigation systems”, Future Internet, Nov. 2017

“A Smart loT Fuzzy Irrigation System”, IOSR Journal of Engineering, June. 2017.

“Design and implementation of an identification productivity recording and breeding
system for the sheep industry”, Journal of Sustainable Agricultural Management and
Informatics, Sept. 2016

“Proposed open source architecture for Long Range monitoring. The case study of
cattle tracking”, PCI 2017, Sept. 2017

“Evaluating Existing Wireless Technologies for loT Data Transferring”, SEEDA-CECNSM
2017, Sept. 2017

"FITRA - A Neuro-fuzzy computational algorithm approach based on an embedded
water planting system”, (ICC 2017),UK, March 2017

"A novel microclimate forecasting system architecture integrating GPS measurements
and meteorological-sensor data", BCI 2013, Greece, Sept. 2013
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