Mapatnpntnpto eAcyxouv HM AktivooAiag
otnv MNepidpepera NMeAomoNvioou yua Aiktua
Kwvntng tnAedpQviag ewg kat 5G pe
nPotepatotnta otnv mpooTtAacia Tou TToALTN

27 ZemtepBpiov 2024
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NMPOrPAMMA HMEPIAAZ

Eiwcaywyn, . ABavaciadou AvanA. Kabnyntpia, AvarA. EY NMTANAQPA
2Tolxela tou gpyou, . ToovAog, Kabnyntng, EY MANAQPA
AmtoteAeopata tou epyou, Ap A. Zaputoutn, EAIT

Meta-NMANAQPA etmtoxn, I'. TooUAog, KaBnyntng, EY MANAQPA

Demonstrations, . MNamadomouAog, B. ToovuAog, N. XplotomouAog,
. NikntotmouAog, A. XpLoTOTIOUAOG
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Epyaoctnplo Acuppatwyv kat Kivntwyv Eikowvwviwy
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Me Tn cuyxpnparodoTnaon
NG Evpwnaikng 'Eveong

Wireless and Mobile Communications Lab

ACADEMIC RESEARCH WITH INDUSTRIAL APPLICATION

Measurements Ray Tracing THz Comms

= C

Welcome to the Wireless and Mobile Communications Research Group. Established in 2002, our lab pioneers advanced systems that integrate smart antennas and sophisticated ray tracing propagation
modeling—a legacy that traces back to our involvement in European R&D projects since the early 1990s.

Our current focus extends to cutting-edge research in 5G-6G technologies, propagation, electromagnetic field (EMF), system measurements, and the development of smart wireless networks that utilize
sensors and drones. These networks support applications across diverse sectors such as smart cities, energy, environmental monitoring, and agriculture.

Our facility is equipped with state of the art wireless network and system measurement tools, EMF testing equipment, and multiple drones, enabling us to support all research and development activities.

The lab consists of faculty members who are not only prolific in their field — authoring two books, 15 book chapters, and 275 international publications — but are also highly recognized with 18 patents and
over 8,640 citations. Our faculty rank among the top 2% of scientists worldwide and include the Executive Director of the 6G Smart Networks and Services Industry Association (6G-IA), highlighting our
influential role in shaping the future of telecommunications.

= Join us as we continue to push the boundaries of wireless and mobile communications research, driving innovations that pave the way for a smarter, more connected world.
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Epyaoctnplo Acuppatwyv kat Kivntwyv Eikowvwviwy
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This project has received funding from the European
Union's Horizon 2020 research and innovation , @EUB'M ERR @ WWW. blm err.eu

programme under grant agreement N° 820621.
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ZTolxeia Epyouv

MepudpEpera NMeAomovvicou

®opeag Xpnparodotnong EZMA/EN «MeAomovvnoog»

1" Maiov 2021 £€wc¢
30 NospBpiov 2024

Aldpkela Epyou

MpoUmoAoylouog 394.837,88 €

Ewd1kog Noyaplaocpog KovduAiwv'Epeuvag
Mavemotnuiov NMeAomovviRcou

®dopeag YAomoinong

L Epyaoctriiplo Acuppdtwy Kat Kivntwv
Emikowvwviwyv
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2toxol & Kawvotopia touv €pyou

e [luAwvac1

O Ayopd gpeuvnTtikoUL eEOTIALCHOU yId TNV AVATITUEN TNE ATtapaitnTng oVYXPOVNG UTTODOOUAC OTO TTIAQICLO EVOC
aveaptntou, TotikoL Ttapatnpntneouv HM aktivoBoAiag

® [luAwvag?2
O  Ekmaideuon VEWV EPELVNTWY OTIC CUYXPOVECG TEXVOAOYIEC
e [luAwvacg3

O [lpaypatomoinon mpwtwy peTphoewyv otnV MNepipepepela MNMeAomovvricou

® >uvOuaopoc dUOo PeTPNTIKWY peBodoAoylwyv: a) oe emtitedo Asttoupyiag acuPPATOU
dlktuou Kal B) ekmopmtwy HM aktivoBoAiag
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EEommAlopog, Asttoupyia, ZTATLOTIKA

MeTPROELC CUCTNHATWY KIVNTAG
tnAsdwviag

Metpnoeiwg HM aktivoBoAiag

=

®dopntoi ctadpoi
ZtaBepoi otadpuoli

Metpnoelg ye Drones
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Metpnoeilg ouoTnUATWYV KvnTAg tThAedwviag

® >vuotnua Echo tngetapiag Enhancell

(Netscope Solutions)

® To ovotnua meplAapBavel AOyLlOULKO:

(@)

Echo One yiwa ta dtadpopetika 5G smartphones
Echo Measure yla yetpnioelg ye ta Kwvnta
Echo Cloud yia anobnkeuvon Twv HETPOEWV

Echo Studio yia tnv avaAuvon twyv dedopevwyv
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Metpnoeilg ouoTnUATWYV KvnTAg tThAedwviag
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Kdpteg SIM otoucg 3 mapoxoug KivnTtng
tnAedwviag (Cosmote, Vodafone, Nova)

2TaBepr TOTOBETNON OTO TAUTIAO
CQUTOKLVTOU

Aladpopecg oe

o TOAELC (AOTIKO TtEPLBAAAOV)

o eBvikecodoug
2UVEXEIC HETPNOELG TTOLOTNTAG
onuatocg/dktuou (Loxug, TtapeuPBoALG,
puBpol, kaBuotepnoelg, KATT)
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Metpnoeilg ouoTnUATWYV KvnTAg tThAedwviag

Aldotnua: ®eB-2022 swe Noe-2023

XIALOPETPLKEG ATTOCTACELG
SLadpopWYV HETPROEWYV

m EOvIKO diktuo MNeAotovvrioou
m EBVIKO diktuo ektog MeAoTtovvrcou

Evtog moAswyv
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Metpnoeilg cuoTnUHATWY
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Metpnoei¢ HM aktivoBoAiag

® AUo ouxvoeTtAekTikoi otaBpoi SRM-3006 tng
etaipiac Narda (ACTA Ltd., Advanced
Communications):

o 2uxvotntecAettovpyiag 9KHz-6GHz

o 'Evag SRM-3006 pe duvatotnta arnodlapgopdwong
4G kal 5G

o 'Evag SRM-3006 pe duvatotnta amodlapopPpwaont
4G

o Kepaieg420MHz-6GHz

o  AOYLOHIKO yla tnv dltapgopdpwaon, Tov
ATIAPAKPUCHEVO EAEYXO TOU £EOTTIALOOU KAl TNV
eneéepyaoiatwy dedopEVWV
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Metpnoei¢ HM aktivoBoAiag

Xelpotepo oevaplo

® ErmAoyr B€0gwyv TTOU UTTAPXOULV KEPAIEC
KIVNTNG o€ KABE TIOAN

2nueia evolapEpovtog (Tr.X. TTAdIKES XAPEQ)

KateVBuvon tpocg tnv Kepaia

)
() (Eonyr'] onpeiwyv Pe oTTtIkA eTtadn )
®
®

2KAVAPLOPA XWPLKO yla TNV EVPEGCH TOU
Q(SlpéTSpOU onueiov )
® Tautoxpovn xpnon 2 SRM 3006

o 2toxoc 1: 6Aeg oL ekmopumeg 420 MHz - 6 GHz

O 2TOXOC 2: Ol EKTTOUTIEC TWV aTabuwyv
Baonc tn¢ Kivnticg tnAspwviac

® Awapkela petpnong: 3 Astrta
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Kepaieg Kivntng otnv
NepudpEperia MeAonovvioou

= Web edappoyn
= tomoBeciecotabpwy Bdaong
o Cosmote/OTE
o Vodafone
o Nova
= Dataamno tnv EETT
https://bit.ly/pandora_ANTENNAS_map

N /
ANTENNAS Map
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v @ KEPACENCAONONMIGOY AN X +
¢ A = wwrw google. com

™ KEPAIEZMEAOMONN.. o

Kepaieg Kwvntng otnv
MNepwpeperla NMeAomovvioou

» Web edappoyn

= tomoBeoiecotabuwy Baong
o Cosmote/OTE g
o Vodafone

Vodafone

© Al tems

o Nova

= Dataamo tnv EETT
https://bit.ly/pandora_ANTENNAS_map

ANTENNAS Map
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https://bit.ly/pandora_ANTENNAS_map

Kepaieg kvntng otnv MANEMIZTHMIO
MNepipEperta MeAonovvicou MEAOTMONNHZOY

Xaptoypapnon Zta8uwv Baong kot PaopoTIKAG
KOTOVOUNG TWV CUTTNHATWY Twv MNapoxwv Kwnthig
Tnhe@uwviag otnv EAMGSa

= Web edappoyn

=  EVTOTOPOC KEPALWY KIVNTNE TNAedwviag otnv MNepldpepela
MeAoTmovvrioou BAoel TG Tomtodeoiag Tov Xprnotn

https://bit.ly/cellular_antennas_peloponnese
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v egiannoylgithubio/distance/ X+

C A = ‘egiannoyl.github.io,

Kepaieg Kwvntng otnv

MNepidpepera Meronovvicou
MANEMIZTHMIO

= Web edappoyn MEAOMONNHZOY -

DAGUATIKIG KATAVOUNG TWV
ouoTnpdtwy Twv Moapdxwv Kvntrg

Latitude

TnAepwviog oty EMGSa Number o f Antennas

=  EVTOTOPOC KEPALWY KIVNTNE TNAedwviag otnv MNepldpepela
MeAomovvricou Bacel Tng TomoBeaiag Tou Xprotn

Latitude Longitude Distance (km)

https://bit.ly/cellular_antennas_peloponnese

,,,,,,,
Epour

k y
Cellular Antennas App
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https://bit.ly/cellular_antennas_peloponnese

Metpnoei¢ HM aktivoBoAiag

e Metpnoelcoe 7 moAerg tne Mepldpepetac NMelotmovvriocou
e Apyog, KoAhapdarta, KopivBog, MeyalomoAn, NauTtAwo, 2rtaptn, TpirmoAn

MANRBocg Kepatwyv ava tapoxo

MAAN MAnBuopdc (x 103)
MapoxocgA MapoxogB Mapoxog
Apyog 40.0 26 23 12
KaAapata 72.9 25 30 24
KopwOog 55.9 49 44 45
MeyaAomnoAn 8.8 8 9 10
NaodmAwo 32.6 17 13 17
Znaptn 32.8 17 19 15
TpimoAn 441 39 28 20
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Metpnoeig HM aktwvofoAiag

Ty ZUVOAO 77 PNETPNOEIG
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MogooTa 1w prrphoTwy avé upa: Kakopara (2023)

Metpnosig HM aktwvoBoAiag | Kahapéra T Tkepweos

v
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Metpnoeic HM
aktwofoAiag

° TomoBeoisc

° dwTtoypadieg

° HETPNON avA CUXVOTIKA PTtavta

https://bit.ly/pandora_EM_map

NPOrPAMMA
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https://bit.ly/pandora_EM_map

Metpnoei¢ HM aktivoBoAiag

® >tabuocAMS-8061

O  ZUXVOETUAEKTIKEG peTproelg 100KHz-
6GHz, ewc 20 dLaPOPETIKEC PTTAVTEC

® >tabuocAMB-8059

0  Eupulwvikeg petpnoelg 100KHz-7GHz
& ZuxvoetmiAektikeg 900 MHz, 1800
MHz, 2100MHz

0  Eupulwvikeg petpnoelg 300KHz-40GHz
® OiLotabpoi daBeTouy:
O  ¢wrtoBoAtaika TAveA yla avtovopuia

O ovotnua petadoong dedOPEVWYV HECW
KWVNTAGQ
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Metpnoeig HM aktwvofoAiag
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Metpnoei¢ HM aktivoBoAiag

Aokipaotikn Aettoupyia & Troubleshooting Kavovikni Asttoupyia

1
| |
10.22 10.22 i 12.22 05.23 | 10.23 02.24
|
| |
I
[ ) N ) N p
MNapahapry ZuvappoAoynon ! Néa tonoBeoia: NéatomoBeoia: || NEatomobeoia: Néa tonoBeoia:
Exntaidevon | Epyaotrplo Nikntapa 22 |, loTtopko MveLPATIKO
I r r
): AcKE (Tpino)\r])/ (TpimoAn) |, Anpapxeio Kévtpo
' KaAapdrta KaAapdrta
: : pat Cj pat Cj
|
|

O AMS-8061Bpioketat oto Epyaotnpto Acupudtwyv kat Kivntwv Emikowvwviwy oAo to avtiotolxo didotnua
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Metpnoeiwc HM aktwooAiag
(ZtaBepol peTpnteQ)

° 2 otaBepoi petpntecg (8059 kat 8061)
° HUETPNOELC

o  Xwplicemnegepyaoia

o avaepdopdda

O avA CUXVOTLIKN PTtavta

O MEYLOTN TN, rMS TN

https://bit.ly/pandora_8059_8061_measurements

8059 8061 Measurements

TN Eupunatis Beons em—"y

v [l Pandora Project x
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Stoixela Tou épyou
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http://wmclab.uop.gr/pandora/index.html#metriseis

Metpnoeig HM aktwvofoAiag

/ EMFMonitorPlus \
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Metpnoei¢ HM aktivoBoAiag

e Standalone Desktop edappoyn

® J>T0XO0G

O

O

O

TWV HETPNOEWYV TWV oTaABEPWYV

e YAomoinon oe Matlab

AmoBOnkeuon
Emeéepyaoia

Omtikotoinon

EMFMonitorPlus ﬂ
[EVEEHIEON

[ WMCLAE APP

Station

20505

Range

Frorn| mfmmw|vl T0|

Metrics

v [] Bands

v [] Extras
b [ vanes

+ [] Calculations

CALNCEL APPLY



Metpnoeig pe Drones

® Haemus Skylle 1550 industrial hexacopter
® Max ¢optio 10 kg
® Taxuintacewcg15m/s

® Max dlapkelamtnong 75 Aemta

® Max aktivattiong 10 km

® Cube Orange autopilot yia avtovoun ttnon
Kal TnAspeTpia

® EmiyelocotaBpuocg pe Aoylopiko Mission
Planner kat ave€aptnTto TTouTO
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Metpnoeig pe Drones

® 4 peAn tngopadag ekrtadevTnkav
KOl ATIEKTNOAV TILOTOTIOLNTIKO
ETIAPKELAC XELPLOTH Yla KATNYOPLEG
A1/A2/A3

(((( ))))

MPOrPAMMA
MEAOMONNHZOX

[

A
<EINA
n o= 20212027

Y



Metpnoeig pe Drones
Me0OodoAoyia - ZTtatiotika

e Juotnuatwyv Kwvntng TnAedwviag

o Mg 3 Echo smartphones tavw oto drone

o  Tautoxpoveg HETPAOELC KAL yla TA Tpia
OlkTua KWVNTNG

e HM aktwvoBoAiag
o pe SRM 3006 mavw oto drone
e Alwaypappa aktwvoBoAiag kepalag

e TaAUTOXPOVEC UETPNOELC KAL JE TA 2
drones

e ovvianperose mmen ZEINA rln NPOrPAMMA @ S
|

Tng Evpwnai nq e MEAOMONNHZOZ Ry MG LAE




il
i

i/ 1), N

George Tsoulos Georgia Athanasiadou Dimitra Zarbouti Dimitris Kontaxis Kostas Angelopoulos
Professor Associate Professor Lab Teaching Staff, PhD PostDoc Researcher Lab Teaching Staff, PhD
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George Nikitopoulos Nikos Christopoulos Athanasios Papakondylis Thanasis Christopoulos Theofylaktos Koufosotiris
Undergrac Student Undergrad Stucent Undergrac Student Undergrad Student MsC student
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AmoteAsopata HETPNOEWV
cuvotnuatoc (Echo)

!

Tautoxpovn HETPNON Ao OAQ TA CUCTAHATA KAl
I3 r y y Galrs
OAOUCG TOUL CTAOHOULG Baong ou cuvdetal Ohbamms @

WMC LAB




, , EOvikég 0doi: Matpa TpimoAn
AmtoteAeopata HETPNCEWYV

1 4 FaaEe : v 100%
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NMapatnpnoetig kat Ospata

e [laylo aitnua Twy ETAIPELWY KIVNTNAG
tnAsedwviag otnv EAANGOQ, n avénon Ttwyv
oplwv HM aktivoBoAiag kat n evapuovion & Gy |
TOUG PE Ta OLlEBVWC OpLOUEVA. Y = i

e Hevupela avamtuén e§umtvwy epappoywyv
oto TAaiolo ‘eEuttvwv’
TIOAEWV/OTUTIWV/EPYOOTACIWY avapevetal  §
va odnynoel o mepattepw HM emiBapuvon .
TOU TtEPLBAAOVTOC.
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NMapatnpnosig kat Ospata

e Oipetpnoeictou NMANAQPA otnv 100.0% 96.4% N\
MNeplpepela £det€av OtL 1o 5G ATav os AwaBecipotnta
TIPWILHO 0TAdL0 avatttuéng Ewe Ta TEAN TOU 80.0% ZuoTnpAatwy
2023, (~27% Bl1aBe0IHOTNTA). 60.0% (2023)

e Armatteital cuvexng mapakoAovbnon kat 40.0% 26.9%
pétpnon the HM aktivoBoAiag €tol Wote va 20.0% I
huTtopel va akoAouBelitat kat n eEEALEN TwV 0.0%

OLIKTUWV KLVNTHC, AAAQ Kal OAWYV TwV AAAWV 4G 5G

acVPHATWY SIKTUWV.
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Ta emopeva Apata yita tnv EKHETAAAEUON TG UTTOSOMNAG

1. Metpnoelg peyaAng KAigakag (Te.x. HeyaAeg dladpopEC o€ PLa TTOAN) Kat yla ta tpia
dlkTua KivnTAC =2 bava onueia evdoladepovtoc yia petpnoesic HM aktivoBoAiag

2. Emrtomegpetpnoelg oe dlaitepeg meploxeg evolapepovtog (T.X. YUpw ato KEPALEQ
TIOU Tt(POKAAOUV avnouxia, oe oxoAsia, voooKkopeia, KATT) = onpeia tou xpridouv
ouveXH TtapakoAovbnaon, ite emavaAauBavopevoug dELYHATOANTITIKOUCG EAEYXOUG

3. 2UVEXEIG METPNOELC VLA TIG TILO TIAVW TIEPLUITTWOELG

4. AvAAuoh TWV HETPNOEWYV HE UNXaVIKA HaBnon =2 HM xapaktnplopo peydAwv
Tteploxwy (xapteg HM aktivoBoAiac) Kat arAr Kat CUVEXNC EVNHEPWONC TWYV
TTOALTWV
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