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1. ZUvTouN ELCOYWYI) OTN MKPOKULOTKA TEXVOAoyial

* Mopdn evepyeLag

e HAEKTPOMOYVNTLKA KU LOTOL TTOU
KLVOUVTOL OTO XWPO UE TNV TaXLuTNTA
TOU PWTOC.

* EXOUV ULKPOTEPO UNKOC OO TA
padtokupata, aAAAd peyoAUTEPO ATIO
TNV UTEPLOPN aKTVOoPOoALAL.

* ACUPUOTEC TNAETUKOLWVWVLEC.

Constant resistance and reactance circles plotted together
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2uvtopo Kouil

* Mola elval n ouxvotnta evoc cvotnuoatoc WiFi; Yriohoylote 10
QVTLOTOL(O UNKOC KU LOTOC.

e Katatafte ta akoAouBa pepn tou pacpatoc e Baon tn cuxvotnta
TouG: Opato pwc, HIkpokLpaTa, aKTivec-X, UTMEpUBpEC.

* Mmopeite va avadEPETE TOUAAXLOTOV TEOCEPLC EQAPUOYVEC TWV
LULKPOKU LATWV;
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2uvtopo Kouil

* Mola elval n ocuyvotnta evoc cuotnuatoc Wi-Fi; YmoAoyiote to
QVTLOTOL(O UNKOC KU LOTOC.

* To npotumo IEEE 802.11 napexet dtadopa dlakpLta eupn

padloouvxvotntwy ya xpnon o€ cvotnuata Wi-Fi: 900 MHz 2.4 GHz, 3.6
GHz, 4.9 GHz, 5 GHz, 5.9 GHz kat 60 GHz bands. Zuvnwg
xpnotpormnoteital 2.4 GHz.
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2uvtopo Kouil

e Katataéte ta akoAouBa pepn tou pacpatoc e Baon TN cuxvotTnIa
Touc: Opato pwc, HikpokUpata, X-rays, uTtepuBpec.
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2Uvtopo Koull

* Mmopeite va avadEPETE TOUNAXLOTOV TEOCEPLC EDAPUOVEC TWV
LULLKPOKU LATWV;
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https://www.scientificamerican.com/slideshow/how-the-microwave-works/
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2uvtopo Kouil

* Mmopeite va avadEPETE TOUNAXLOTOV TEOCEPLC EDAPUOVEC TWV
LLLKPOKU LATWV;
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2Uvtopo Koull

* Mmopeite va avadEPETE TOUNAXLOTOV TEOCEPLC EDAPUOVEC TWV
ULKPOKU LATWV;

3| Wi-Fi
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2Uvtopo Koull
* Mmopeite va avadEPETE TOUNAXLOTOV TEOCEPLC EDAPUOVEC TWV
ILKDOKU LOTWV;
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2Uvtopo Koull

* Mmopeite va avadEPETE TOUNAXLOTOV TEOCEPLC EDAPUOVEC TWV
LLLKPOKU LATWV;

5 |Aopudopot

Credit: Jenny Mottar/NASA
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Atpoodoupikn adtadaveio

To peyaAUTEPO HEPOG TOU

OL aKTIVEG YA Ua, OL AKTIVEG X KaL TO Opatd pwg untépuBpou dacuarog Padlokbpata Ta padlokupata
uneplwdec dwg ppacoovtal amo TV TAPATNPACLUO  anoppoddTal amnd Ta napatnPAoLua ano ™ M peydiou prikouc
avwTtepn atpoodatpa (mou a6 tn n, pe OTHOOPALPIKA AEPLA KU LATOG
napatnpeital koAU Tepa amnd to Ko (mapatnpeitat kaAvtepa armokAeloTnKav
Sidotnua) atpoodatpikry  and to Sidotnua)
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[orti T0o0 evOLadEPWV VIO LUKPOKULIOTIKEC CUXVOTNTEG;

* MKpO UAKOG KULLATOC.

e Meyalo oplo ywpntikotntac (C) Adoyw tou
neyaAou kavaAlov svpouc Lwvng (B) ba“d:;’;ﬁ;f the
* Qswpnua Shannon — Hartley /
e Avwtato puBuo petadoonc aslomLoTwy

dedouEvwy pPeoa amo eva KavaAl pe BopuBo C =B 10g2 (1 +S/N)

e Ta kukAwpata dSnuioupyoulv Bopuo, o omolog
elvall N KupLotepn attia vtofaduLoNCg TNC
TOLOTNTAG ETUKOWVWVLOG. ELoayel aBEBALOTNTO (1, el capacity
otn dtadikaoia avaktnong armo to SEKTN TG in bits/s
EKTIEUTIOMEVNC TTANpOodOopLac.

o Egspgl-l;\%sclﬁ I.I‘"li\\"(‘rﬂi‘l_\'
CENTRE of Cyprus

N

signal-to-noise
ratio




2Uvtopo Koull
* Mmopeite va avadEPETE TOUNAXLOTOV TEOCEPLC EDAPUOVEC TWV

14
LLKPOKU LOTWV;
’
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http://triptoairport.blogspot.com/2017/05/millimeter-wave-scanner-airport_10.html
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2Uvtopo Koull
* Mmopeite va avadEPETE TOUNAXLOTOV TEOCEPLC EDAPUOVEC TWV
LLKDOKUOTWY;

7 |Mkpoemne€epyaoTEC
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ELECTROMAGNETIC RADIATION SPECTRUM B |
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2. ZUCTHLOTAL POVTAP

* AnuoupynBnke to 1935

e oAU onpavtikd poAo oto B maykOouLo TTOAEMO
elOLKA oTNV aviyvevon xOplkwv aepookadpwv
KoL TTAOLWV.

RADAR = Radio Detection and Ranging
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* To pavtap Baoiletatl otn petadoon Kot TNV avakAaon NAEKTPOUAYVNTIKWV
KUMATWYV aro avilkeipeva (otoxouc). Autn n nebodoc evtomniopov Beonc
KOLL TOXUTNTOC XPNOLLOTIOLELTOL ETTLONC 0T PUON, TL.X. LE NYXNTIKA KU LLOTAL:

), EMPHASIS Dniversity
@RESEARCH University

CENTRE of Cyprus




HAexTpopayvntiké Kupa

e Eykapola kupota ovopalovtal To KUpoto Twv onolwv n dtevBuvon
dtadoonc touc eival kabetn otn 6ltevBuvon TNC TAAAVIWONC TWV
cwpatdblwyv mou amoteAolv 1o peco dtadoonc.

e 2TA gyKApPOlO KUpoTa epdavidoviol HEYLOTA Kol EAaxLota Tou ovopalovtal
«opn» Kol «KoltAadec» avtiotouya.

* To NAEKTPOUAYVNTLKO KUO TIPOEPXETAL OTIO OCU{EVYEVO NAEKTPLKA KOLL
HayvnTKa rtedlal Ta omola KLvouvTtal PE TNV TaxUTNT Tou pwToC Kol
nopouctalouV TUTILKA KUUATIKA cUTEpLPOPA.

e Av ta ¢poptia TaAavTwvovTol TTEPLOSIKA OL SLATAPAXEC OUTEC £lval KUMOTA,
TWV OTIOLWV OL NAEKTPLKEC KOl LLOLYVNTLKEC CUVLIOTWOEC Elvall KABETEC N pia
otnv AAAn kat kabetec enionc npoc¢ tn dtevBuvon dtadoonc.
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HAexTpopayvntiké Kupa
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AItToAIKN) Kepaia
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o

KepaiooToixia OImroAwy
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Receive Antenna

Frequency
—  20-30 MHz

Wavelength
- 10-15m

Chain Home Radar
Hvwpevo BaoiAelo
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2UXVOTNTEG PAVTAP
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PavTtap: Baoikeég apxEG
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EVIOYUTIKN KOl KOTOOTPOYIKN CUMBOAR

S

Partially Constructive
(somewhat out of phase)

S L

Non-coherent signals
(noise)

Constructive
(in phase)

o

Destructive
(180° out of phase)

EMPHASIS T ivare v
QRESEARCH Universily MIT OCW
CENTRE of Cyprus




E@appoyeEg

* MapakoAovOnon
EVOLEPLOU YWPOU

* Xaptoypadnaon

* MapakoAovOnon
KOLLPLKWV ouvOnKwv

U.S. AIR FORC

e Avixveuon otoxwv

e Autovopua oxnuorto

o E%‘SPEIAARSCI g s;ﬁ[ 5 Univers lty B LongRange RADARs 1 LIDAR, SRR I Camera - Stereo, Monocular Il Ultrasonic Sensors
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[pooTacia atrd PN ETTOVOPWHEVA OXAMOT
PANTAP

NATO Summit 2018
Belgium

<ot
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AuTovoua oXAMaTO
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Autovopua oxnuoTa

FOR HIGHWAY SAFETY
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Pavtdp - TTAOK O1aypoppa

Propagation
Medium

{Degm.

Target
Cross
Section
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E¢iowon pavtap
Metadidopevog
TLOLALOC

NapBavopevog
TLOLALOG

< R >

Awatopn) oTtoXou

Metadidbopevo kEpdoG «MéyeBog»

Metasi86pevn Lox0 ANWAELEC AapBavopévng Aviévvag

1

AapBavopevn oxv = [ P ] I:TZA j| [41:R2:| [ 1 :| [ o] [4;R2] [A] [ i ]
/ XpOvoG nopaplovig

Napdyovtog petddoong
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Aoyoc onuarog Tpog 606pufo (SNR)

* To SNR kaBopiletatl cav pio avaloyia Tng LOXUC TOU CrMATOC TTPOC TNV oYU

Tou BopuBou

* Mac evoladepel to cuoTnua poc va €xel peyado SNR €tol wote to
AopBavopevo onua va pnv eivat “Oappevo” oto Bopufo.

Aappovopevo ocnpa
\ Evépyeta AapuBavoprévou GRHOTOC

Oadpufoc

iy

SNR = ; ;
Evépyeila Oopufou

R UTEL T
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Aoyoc onuarog Tpog 606pufo (SNR)

Detected Target
False \'
Alarm Detection
s \ ) Threshold
g Missed
8 Target /

RMS
Ak A’WW I v
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DECIBEL

o
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SNR(dB) = 1Olog10(

Evépyela A BAVOUEVOU OCALOTOC

Evépyela OopUBou

)

Twun Znpetoypadia

0.001 1073 -30
0.01 1072 -20
0.1 101 -10

1 10° 0

10 101 10
100 102 20

1000 103 30
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Pavtap e TTaAOUG

—| |+ Pulse length 100 psec

o 1 MW
- 3
ag: =1
-
¢ 3
o o
Target
Return X 1 pw
AN N\
«—— Pulse repetition interval ——
(PRI) 1 msec Time —
Duty cycle = Pulse length 10%
Pulse repetition interval
Average power = Peak power * Duty cycle 100 kW
Pulse repetition frequency (PRF) = 1/(PRI) 1 kHz

Continuous wave (CW) radar: Duty cycle = 100% (always on)
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YTTOAOYICHOG ATTOOTAONG

Metadidopevog
TLOLALOG
NapBavopevog
TLOLALOC
< R >
Anooctaon (R) = < ;(T
Napadeyua, T =66.66 UC
¢ = Tayxutnta pwtdc = 3 X 108 (m/s) R = 3x10°x66.6 =10,000 m

T = XpOvoc¢ eMLotpod G CHULOTOC 2

Q FE%I\E’ISPEHA%SCIﬁ ['I‘Wi\‘-‘(‘ rsity
CENTRE of Cyprus




ABERain atréoTOON

% >
: Eange & : . Eange B '

PEI

?‘

Tx Rx 1 Tz|  Reo

1 AN 2 /\_
”

Elvall autog o MaAMOC Lot ovAKAOLoN TOU TIPWTOU HETAOLOOEVOU TIAAUOU;

— Range =C
'H eivat pa avakAaon tou 6eUTEPOU LETAOLOOUEVOU TTOALOU;
— Range =B
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Me tn ouvexn HeTaBoAn Tng cuxvoTnNTaC, UTOPOULE VO EETIEPACOULLE TNV
aBefatotnta TnNC amootaonc.

fio! .
BW

fr
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Paivéuevo DOPPLER

Metatonion cuxvotntag (Doppler): f4 = vt%
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The coffee-can Doppler radar

Transmit Recelve

v Y

o
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The coffee-can radar — Je eTTITTEOEC AVTEVEC

E Field [¥/m]

. S57SE+BEY
4537E+EEY
. 349EE+EaY
. ZHEEE+BEY
LAY ZZE+BEY
.B3E5E+EaY
. 345AE+ER3
. JEE7E+EE3
. 2683E+BR3
. 230AE+8R3
L1917E+BE3
. 1534E+BRA3
. 1158E+8R3
LBYETE+EE3
L BIEYE+EE3

L e S R I = T = T B Lt i ol o

. 290R8E -8R 2

Roo.
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Phase = Odeg I
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KaTtaokeun
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[MEIPAPATIKA ATTOTEAECHOTO — JETPNON TAXUTNTOG

20 25
YWelocity (misec)
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3. Tt akoAouOet;

* To emopevo e€apunvo Ba napete 1o ECE 102 VuvvL vuuus vuuuu vuvus
(KukAwpata).

* J€ QUTO TO HAONUa Ba pABETE yla KUKAWOTO e eeerer e eeITITIYOTOTY LS
ToU TEPLEXOUV Tpla Baoika otoxelta -  eeeee [ R o R

QVTLOTAOELG, TtNVLa KOl TTUKVWTEC.

e >10 ECE 203 Ba mpayUoTOTIOLNCETE OPLOUEVAL
QO QLUTA TOL KUKAWMOTOL OTO EPYQCTAPLO.

* Qo urnoBeoete OTL Ol SLOOTAOELC TWV

eEopTNUATWY OEV ELVOIL CNUAVTLKEC YL TO TIWC

AELTOUPYOUV TA KUKAWUOTOL. Input Voltage
Qutput Voltage

http://www.learningaboutelectronics.com/Articles/Passive-bandpass-filter-circuit.php
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e >ta ECE 331, ECE 333 kat ECE 438 Ba diamiotwoete O0TL 0TLC UPNAEC
OUXVOTNTEC TO OXAMO KoL TO HEYEDOC TWV €EQPTNUATWY ELVOL KPLOLUO.

https://artes.esa.int/projects/bundled-waveguide-harness
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6G Technologies STARLINK

»
)

STARLINK

University of Surrey unveils its 6G Innovation Centre | (BEME 0 son RE || B | sEE | G | MaRe | e
and distinctive 6G vision

— . ‘
China sends 'world's first 6G’ test satellite into orbit
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EuxaploTieg

Kuplakoc Neoputou — oxediaon, KATAOKEUN KAL LETPNON
KEPOLWV KOL CUCTNHATWY PAVIOP
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