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YTrépnyol

» O1 uttépnyol €ival diapAKN EAAOTIKA KUPATA PJE OUXVOTNTA MEYOAUTEPN ATTO
20 kHz 110U €ival TO avwTaTo OPIO TS AVOPWTTIVNG AKONG.

» 21N OlayVWOTIKN 1aTPIKA XPNOIYOoTTolouvTal UtrEpnxol ouxvornTtag 1-50 MHz

» Ol aTTEIKOVIOTIKEG EQAPHOYEC TWV UTTEPNXWYV Baacilovtal OTO GAIVOUEVO TNG
QVAKAQGONG TOUG OTIC DIAXWPIOTIKES ETTIPAVEIEC METALU OIAPOPETIKWY OONWV
TOU avOpWTTIVOU CWHATOG:

" APXIKA EKTTEUTTETAI £VOC NXNTIKOG TTAAUOC O OTToiog OI1adidETal JECO OTO
owpa. Karta tn d1adoar) Tou ouvavTa dIAPOPES ETTIPAVEIEC KAl I0TOUC.

= O avixveuTtnG KaTtaypAaPel TOOO N EVTAOn TNG avakAaong 600 Kal O XpOvocg
TTOU ATTAITEITAI VIO VO PTACEI GTOV QVIXVEUTH.

= ATTO TOV XpPOVO TnG Kartaypagpnc kaBopiletal n trepioxn (n armroéoTtaon)
oTAV OTroia €yive n avakAaon evw n €viaon Tng avakAaong divel
TTANPOPOPIEC YIa TNV dour aTrd TNV OTToia TTPONABE.



» O1 UTTEPNXOI €XOUV ONMAVTIKA TTPOCPOPA OTNV OIAYVWOTIKNA IaTPIKNA
UE Eva eupUTATO PACHA EQAPPOYWV:

= 2mVv MaiguTikiy XpnOoIPJoTToIoUVTal YIia TNV OIATTIOTWAN €yKUpoouvng,
TTPOOdIOPIOUO NAIKIOC euBpuUoU, DIATTIOTWON CUYYEVWYV AVWHOAIWY, EUPEDN
TOTTOU QMVIOKEVTNONG.

= 21nv lNaBoAoyia yia Tnv atreikovion opyavwy, Anyn TANPoeopIwy yia TNV
Mop®rn kal TNV B€on Toug, yia TNV oUuoTaon Twv IOTWV (XapaKTNPIOWNOG
I0TWV) KAl TV OMOIOYEVEIA TOUC WC TIPOG TV oUVBean, yia TNV dIA@OPIKN)
dIAyvwWaon METAEU KUOTEWV KAl VEOTTAQOMATWV.

= 21nv KapdioAoyia XpNOIUOTIOIOUVTAl VYIa MEAETEC TOU KapPOIAyYEIOKOU
OUCTAMOTOC KABWG Kal yIia TNV ATTEIKOVION KIVOUUEVWYV ETTIPAVEIWY TNG
KapdIAg.

> H xpnon twv utrepnXwyv OV EVEXEI YVWOTOUC KIVOUVOUC YIO TOUG
eCETACOMEVOUC KOl VIO TO TIPOOWTTIKO. Idlaitepa dev UTTAPXEI O
KIVOUVOG TWV YEVETIKWYV ETTIOPATEWV.






Mnxaviko KUpa

» Av T1pokANBei pia diatapaxry O€ €va UANKO TIOU nPEMEI
(looppoTrEi), T PMOPIA TOU, OTNV TTEPIOXI OTTOU TTPOKARBNKE N
dlarapayn, Metarotriovral aAtmo TIC O£0€EIC 100pPOTTIAC TOUG.
E1reidn ouwg ta poplia auta aAANAETTIOPOUV E TA YEITOVIKA TOUG
dEXOVTAl OUVAUEIC TTOU TEIVOUV VA TA ETTAVAPEPOUV OTIC APXIKEC
TOUGC B€oeIC evw OTa OITTAQVA TOUC QOKOUVTOI QUVAMEIC TTOU
TEIVOUV va Ta EKTPEWOUV aTro Tn B€on 1ooppoTtriac. ‘ETol, n
dlarapaxn Ol1adideTal ATTO TN MIA TTEPIOXN TOU UAIKOU OTNV GAAN
KAl OAQ TO onuEia TOU UAIKOU €KTEAOUV OIaOOXIKA TNV idla Kivnan.
H diadoon auTn¢ TNG dIaTapaxnG OTO XWPO oVOoPAleTal KUMA.

» [a 1N Onuioupyia &vog KUPATOG Xpeiadovial N TTNYNR TNG
dlatapaxng N TTnyn Tou KUMATog, dnAadrny n aitia TTou Oa
TTPOKAAETEI TN dlaTapaxn Kal Eva UAIKO (MECO) OTO OTTOI0 KAOE
LOPI0 AAANAETTIOPA PE TA YEITOVIKA TOU (EAACTIKO MECO).



MnXxaviko KUpa

» Ta Kupgata Trou Oladidovral o€ €va  €ANAOTIKO MECO
ovopadovTtal gnxavika Kopara. O  KUpaTIONOG OTnv
em@avela Tng 6alacoag, n diIadoon Twv OOVNOEWV KATA
UNKOG €VOC OTEPEOU KAl O NXOG Eival PEPIKA TTapaAdEiypaTa
UNXOVIKWY KUPATWV.

» Kara tn 01ad0o0n €vOC KUPATOG OEV EXOUME METAPOPA UANG
ATTO MIA TTEPIOXN TOU €AAOCTIKOU PJEOOU O€ GAAN. Ta uoplia
TOU €AAOTIKOU MEOCOU KIVOUVTOl YUpw atro 1N 0Béon
I0O0PPOTTIOG TOUG



To NXNTIKO KUHO

» Mg 1OV OpO KUMO €vvOOUUE KABE dlaTapOXN TTOU METOPEPEI
EVEPYEIQ KAl OPMIN ME OpPIOUEVN TAXUTNTA.

» Ta Kupata OIOKPIVOVTAI O€ JNXAVIKA KAl O€ NAEKTPOMAYVNTIKA.

» Ta JnXavika KUPOTa TTPOKAAOUVTAI ATTO KIVIOEIC CWHATWY O€
EANQOTIKO HMEOCO KOl METAPEPOUV MPNXAVIKN EVEPYEIA. 2TNV
KATNYOopPia auTth avAKoUuV Kal Ta NXNTIKA KUJATA.

» Ta NAeKTpopAyvVNTIKA KUMATA €ival N TAUTOXPOVN 01Ad00N £VOC
NAEKTPIKOU Kal €VOC PayvnTIKOU TTediou, KOBETWY PETACU TOUC
Ol E&VTACEIC TwV OTToiwv METARAAAOvVTOl TTEPIODIKA. TETOIO
TTAPAOEIYUA EivVal O OKTIVEC —X.

Mia paolky Ola@opd TwWV JUNXOVIKWY KUPATWY PE  TA
NAEKTPOUAYVNTIKA €ival OTI Ta TTPWTA OladidovTal UOVO UECW
TNG UANG, artraitouv onAadn €va PeEoo OladoonG evw Td
OeuTepa dladidovral Kal oTto Kevo. ‘Etol yia tTapadeiypa Ta
NXNTIKA KUJATa Ogv 0100idoVTal OTO KEVO.



» Mia aAAn d1GkpIoN PETAEU TWV KUPATWY Eival Ta dIauNKN Kai
Ta EYKAPOIQ.

« Alaunkn ovouadovral 10 KUPOTA, OTA OTTOid Ol OlATAPAXEC
yivovtal otnyv idla kateuBuvon Pe TNV KareubBuvon diadoong
TOU KUJQTOG.

 EyKapola ovopdadlovTtal Ta KUUATA, OTA OTToid Ol dlATAPAXEC
AauBavouv xwpa KABeTa TTpOo¢ TNV KateuBuvon di1adoong
TOUC.



Eykapoio KUpa

Ta onueia Tou €AOTIKOU PEOCOU TaAavtwvovtal o€ OleuBuvon
KABeTn TTpoc¢ TN dieuBuvaon d1adoong Tou KUPATOC.




AlduNKeC KUPO

Ta popia Tou EAACTIKOU JEOOU TOAQVTWVOVTAI TTAPAAANAQ OTN
d1EUBuvon 01ad0CNG TOU KUMATOG.




» Ta NXNTIKA KUuaTa, T OTroid YXPNOIUoTTolouvTal OTIC
IATPIKEC EQPAPUOYEC ME UTTEPNXOUC, €ival OlauNkn
UNXavIKa KUJaTa.

» [a va TTapayxBei Eva NXNTIKO KUPA aTTaITEITAl hia TTNYN
N OTroia Vva €EKTEAEI TOAQVTWOEIC TTPOKAAWVTOC MIa
unxavikn olarapaxn o &va UAIKO TIOU nNPEJEi
(l0OpPOTTEI).

* TOTE T YOPIA TOU UAIKOU peTaToTtTiCovral aTro TIC BETEIC
I00PPOTTIAC TOUC, OAANAETTIOPWVTAC HE TA VYEITOVIKA
TOUG, ME aTTOoTEAEONA N dlaTapax va OladidETAl ATTO TN
UIa TTEPIOXN TOU UAIKOU MECOU OTN YEITOVIKI WC KUMA.



» [a va TapayxOei Eva nxnNTIKG KUPa aTTaITeEITal hgia TTNyn N oTToia va
EKTEAEI TOAAVTWOEIC TTPOKAAWVTAC MIO UNXAVIKA dlaTtapaxn o’ Eva
UNIKO TTOU npepei  (iooppotrei). Tote T pOPIa TOU  UAIKOU
ueTarotriovral aTro TIC BECEIC I00PPOTTIAC TOUG, AAANAETTIOPWVTAC
UE TA YEITOVIKA TOUG, UE ATTOTEAEOUA N dlatapaxn va OladideTal
ATTO TN MIA TTEPIOXN TOU UAIKOU_ JECOU OTN YEITOVIKI WG KUUA.

[Mapadeiypa mapaywynsg kai diadoong nxNTikou KUuuatog. To nxNTIKO KUpa
O1adidETal TTPOKOAWVTAC TTUKVWHATA (CUUTTIEON) KOl apalwpaTa (apaiwan)
TWV PJOPIWV TOU JECOU DIAd0ONG WG ATTOTEAEOUA TWV TAAQAVTWOEWYV YUPW ATTO

TN B€0n 100pPOTTIAC TOUG.



» Ta owyartidla  eKTEAOUV  apuovikny TaAdaviwon (TTepIodIKN
Kivnon) yupw atro Tnv BEon 1I00ppoTTiac.

» H onuavTtikoTEPN TTAPAPETPOC TTOU £TTNPEEACETAI €ival n TTiEoN.
‘ET01, T NXNTIKA KUUATA PTTOPOUV VA TTEPIYPAPOUV CUVOPTNOEI
TWV METABOAWV TNG Trieonc Tou HpEoou diadoong n oTroid
ECAITIOC TNC TAAAVTWONG TWV CWHATIOIWV UPIoTATAl TOTTIKEC
QUENOEIC (TTUKVWHATA) KAl MEIWOEIC (apalWuaTa).



» Mia avaAoyia eivalr €va TTOAAOUEVO €AATNPIO, OTTOU TO

KUhata oxnuatifoviar KoaBw¢ ol OUCTTEIPWMEVEG N
ETMIMNKEIC  TTEPIOXEC  METAKIVOUVTAlI KOTA UNKOC  TOU
ehatnpiou.

OO OUIEII0 6000

0000 0U0SI08E0 00 O OUIBNEsIo 6000

AoLnKec KO OF VoL TRAASILEVO SARTNPLO, OTIOV QUAVOVTOL TO TUKVOLATOL

KO TOL OP O JLOLTCL.




NMapdapueTpol TeEPIOOIKNAG KivnoNng

» [lepiodog, T, €ival o0 XpOvog TIOU AQTraITEITAl Yia Vvd
OAOKANPWOEI Evag KUKAOG (pia emravaAnyn). Eival mravrore
OeTIKN Kal N Jovada TG aTo dIEBVEC ouaTnua povadwy (SI)
gival TO OEUTEPOAETTTO (S).

> 2uxvornTta, f, opiloupe Tov ApPIBUO TwV KUKAWV OTN povada
TOU XPOVOU (OTNV TTEPITTWON TWV KUPATWY TOV OpIOUO TwV
TOAQVTWOEWY TTOU TA CWHATIOIO TOU PECOU KAVOUV YUPpW
atrd T 6€0n 1I00PPOTTIAG TOUG O€ Eva OEUTEPOAETTTO). Eival
TTAVTOTE OETIK Kal n povada TnGg oTo OIEBvEC ouaoTnua
uovadwyv (SI) givail 1o hertz (Hz);

1 Hz = 1 kUkAo¢g/s =1 st




» ATIO TOV OPICHO TOUG, N OXECON TTOU OUVOEEl TNV TTEPIOOO, T,
UE TNV ouxvoTtnTa, f, givai:

» To XWPIKO avaAoyo TnNG TTEPIOOOU Eival TO UNKOC KUPATOG, A.

» To JNKOG KUMATOC €ival iI00 JE TNV ATTOOTACN TTOU OlavUEl TO
KUJO O€ Jia TTEPIODO.



OeueAIWONG £€iICWON TG KUMATIKNG

» H taxutnta, v, TOU NXNTIKOU KUPATOG OE €VA OUYKEKPIPEVO
MECO €ival oT1aBepry kal kaBopiletalr atro TIC I0IOTNTEC TOU
UECOU.

» ETreidn n taxutnta TOU NXOU OUCIOCTIKA TTEPIYPAPEI TO TTOCO
HakpIid Ba @PTaoel €va TTUKVWHPA OE€ OUYKEKPIMEVO XPOVO, N
TaxuTnTa Kabopilel TN oxéon avaueoa OTn ouxvoTnTa Kal TO
UNKOC KUMATOC.

» TO YIVOUEVO TNG OUXVOTNTAG UE TO MNKOG KUUATOC divouv TNV
amrooTaon TTou Olavuel TO KUUA KABe OeuTePOAETTTO, dNAAdN

TNV TaXUTNTA TOU:



TaxuTnTa NXNTIKOU KUMOTOG

» H taxutnTa Tou NXou €ival oTaBepn VIa Eva OUYKEKPIUEVO UAIKO,
OnAadrn dgv eg¢aprtaral oUuTe ATTO TN ouxvornTta, f, oUute ATTO TO
UNKOG KUpatog, A. AuTO onuaivel OTl av yvwpiloude TN
ouxVvOoTNTA, UTTOPOUME VO UTTOAOYIOOUNE TO MAKOG KUMATOC KAl
AVTIOTPOYA.

2uxvornta (Hz) Mnko¢ kOuaro¢
100 15m
1000 1.5m
10,000 15 cm
100,000 1.5cm
1,000,000 = 1 MHz 1.5 mm
10,000,000 = 10 MHz 0.15 mm

(BewpwvTag OTI N TaXUTNTA TOU AXOU gival 1500 m/s)



[MpooeyYIOTIKEG TIMEG TG TAXUTNTOG TOU RXOU O€ dia@opa NECO

YAIkO Taxurnrta TOU nxou, V., AKOUGOTIKN

(m/s)

A€pag 344

NiTT0C 1440
MaAakOG 10TOG 1540
Nepo 1500
\Y[Ve 1570
OoT16 3500

EUTTEONON
Z (10°kg/m?-s)

0.0004
1.3
1.63
1.5
1.65

7.8

[0 O1a@OPETIKA UAIKA, dlaPopEC aoTnv Taxutnta d1adoons Tou Nxou
EXOUV WG OTTOTEAEOUA AVTIOTOIXEC DIAPOPEC OTO PMNKOC KUPATOC, ME

TN ouxvOoTNTA VO TTOPAUEVEl OTABEPN.



AKOUOTIKN EPTTEONOCN MECOU

» Me Tov O0p0O OKOUOTIKN EUTTEONON EVVOOUME TO YIVOUEVO TNG
TTUKVOTNTOG TOU MECOU OIAdOONG Kal TNGC OKOUCOTIKNG
TaXUTNTAG, TNG TAXUTNTAG ONAAON MWE TNV OTroid O NXOG
O10QIOETAI (PUOIOAOYIKA OTO OUYKEKPIUEVO UEDO:

H akouoTikA eutrédnon peTpatal o Kg /m? - sec.

» H TIun TNG AKOUOTIKNG EUTTEONONCG €ival TTAPOUOIA YIA TOUG
MAAQKOUGC I0TOUC, OTTWG €ival TO AITTOG, TO VEPO Kal Ol JUEG
Kal OlaPEPEI TTOAU YIa TOV AEPA KAl T OCOTA.



AAANAETTIOPAOCEIC KUNOTOG ME TNV UAN

» H diddoon Twv NXNTIKWV KUUATWY OE €va PECO €CapTaTal
ammo TIC QUOIKEC 10I0TNTEC TOU MEOOU autou. Eav, yia
TTapadeiypya, 10 yEoo dIadoong eival 1o idlo (TT.X. VEPO), TO
KUpa 0Ba 0d1adobei pe oT1aBepry TAYXUTNTO KOl OTOOEPN
KateuBuvon  Xwpic va  oAAoiwbouv  onuavTika  TO
XAPOAKTNPIOTIKA TOU.

» Katd tnv d1adocn Tou To KUPaA ouvavta UAIKA PE OIAPOPEC
OlI00TACEIC Kal ouvBeon Trou E€mdpouv OTO KUua  Kal
LUETABAAAOUV TA XOAPAKTNPIOTIKA TOU.

> Ta @aIvOuEVA TTOU TTEPIYPAPOUV QUTEC TIC METABOAEC gival N
avakAaon, n d1abAaacn, n okEdaaon, Kal To paivouevo Doppler

» Tautoxpova, To NXNTIKO KUua Katd tn d1adoaor Tou oTnv UAN
u@pioTaTtal E€acBEvion Kal atroppoPnon.



AvakAaon kai 01a0Aaon

» AvakAaon (i aANMwG nxw) dOnuioupyeEital otav €va KUpa aAAadel
uEco Odiadoong, OTav OnAadn couvavtoel Jia OIETTaPn, ME
OIAO0TACEIC MEYOAAUTEPEG ATTO TO WNKOG KUMATOC Kal OIAPOPETIKN
OKOUQTIKI EUTTEONON.

» Me Tov 0po OleTTa@ny opileTal TO OUVOAO TwWV ONMUEIWV METACU OUO
MEOWV HE OINPOPETIKEC OKOUOTIKEC euTTeEdNOEIC. O1 TTEPICOOTEPES
BIoAoyIKEC DIETTAPEC dnUIoupyouvTal ATTd I0TOUC 1] Opyava Ta oTroia
EXOUV OIO@OPETIKI AKOUOTIKA €UTTEDNON ATTO TO AMECO TTEPIBAAAOV
TOUC.

> 2TNV TTEPITITWAON TTOU TO KUMA TTPOCTTITITEI KABETA OTN dIETTAPN, TOTE
MEPOC TOU avakAAatal o€ akpiBwg avtiBetn karteuBuvon kail 1O
UTTOAOITTO TTPOXWPA OTO OEUTEPO MECO XWPEIC aAAayry TnG
d1eUBuvoNnc d1adoaonNc aANG e HIKPOTEPN EvTaon (TTAATOC).

» H avakAaon eival 1000 PeEYOAUTEPN OCO MEYOAUTEPN €ival N
dla@popA OTNV AKOUCTIKI EUTTEDNON, Z, METACU TWV OUO PUECWV.



AvakAaon Kail 0100Aaon

|, €ival N €vTaan Tou NXOU TToU TTPOCTTITITEI OTNV ETTIPAVEIQ,
|, €ival n €&vTaon TOU XOuU TToU avaKAATaAl ATTo TNV ETTIPAVEIQ
|5 €ival N €vraan Tou AXou TTou OIadIdETAl JEOA ATTO AUTAV TNV ETTIPAVEIQ.



2KEdaON

» Me TOV Opo OKEDOON €VVOOUUE TO OUVOAO TWV
TTOAAOTTAWYV avaKAGoEwV Kal OI0BAGCcEWV TOU NXNTIKOU
KUMOTOC TIPOGC OAEC TIC KATEUBUVOEIC E£CAITIAC MIKPWYV
ATEAEIWV €ITE TOU JECOU (QVOPOIOYEVEIQ) EITE TNG DIETTAPNC
(TPaXUTNTA ETTIPAVEINAG).

> 2Ke0AON  TIPOKOAeiTal  ammo  aTeEAcleC,  OIAOTACEWV
TTAPATIANCIWY N KAl PIKPOTEPWY ATTO TO UNKOC KUMATOC
TOU NXou.



2KEdaON

» Hyol yaunAwv ouxvotntwyv (MEYGAQ pAKN KUPOTOG)
eTnEeadovTal JOVO aTTO XOVOPOEIDEIC ATEAEIEG.

» ‘Hyol upynAwv ouxvotATwyv (Gpa PE MIKPA MWNKN KUMOTOG)
ugioTavtal PeyoAUTEPN oOKEdAON KaBwg emnpeadlovral
OKOMO Kal ATTO MIKPOOATEAEIEG.



ATToppo@non Kal eEacOEvion

» H evEpYEId TIOU UETAQPEPETAI ME MIQ  UTTEPNXNTIKN OEouN
amroppo@artal oTadiakad aTrd TOUC I0TOUC TOU OWMATOGC TTOU

ouvavta KaTta tn d1adoon TNG JE ATTOTEAEOMA va £CA0OEVEI.

» AANOI AGyol TToU odnyouv OTnV £¢acBevion TNG UTTEPNXNTIKNAG
dEouNG €ival TO YEYovog OTI KATA Tn 01ad0Cr TnNG, To €UPOC (N
OlaTOMN TNG) AUEAVETAI KAl N EVEPYEIQ KATAVEUETAlI O€ id
geupuTEPN TTEPIOXN ME QATTOTEAEOUA TN MEIWON TNG EVTAONG TNG
OE0ouNG, KABwWG Kal TO yeyovog OTI AOyw oKEdAoNG TNG OE0UNG
aT1TO OIAXUTOUG AVOKAQOTEC ATTO AVOUOIOYEVEIEC, EVA TTOOOOTO TNG
EVEPYEIAG ATTOUAKPUVETAI ATTO TN O1adIO0NEVN OECUN

» H e€aoBevion Aoyw okEdaong €ival avaioyn 1nS 4n¢ dUuvaung NG
ouxvotntag. EtTopévwg dev gival duvatov va Xpnaolpgotroinbouv
UTTEPNXO! MEYAANG OuXVOTNTAGC AOYW TOU QAIVOUEVOU TNG
oKedAONG.



H ecaocBEvion cival EKBETIKN KAl ECAPTATAI ATTO TO OUVTEAEDTH)
gcaocBeviong, U

O ouvteAeOoTNC €Ca0BEVIONC, U, ECOPTATAI ATTO TIC PUOIKEC I0IOTNTEG
TOU PJEoOU d1Ad0o0NG Kal ATTO TN ouxXvoTnNTa TNG OEOUNG. 2€ YEVIKEC
YPOMUMEG, N atroppoPnon TWV UTTEPNXWV ATTO TOUG MOAAAKOUG
I0TOUG, KaI Apa N €CacBEvIOn TOUG, €ival JIKPN OTIC ATTOOTACEIC TTOU
EVOIAPEPOUV.



BaBo¢ utrodittAaciacuou (BaBog otrou e£xel ammoppo®nOei n
UION QOpPXIKN £VTaOon) TwV UTTEPAXWV OE MPAAOKO I10TO O€
OIAPOPEC CUXVOTNTEC

2uxvornta (MHz)  Mrkog KUPATOG Baboc

(mm) UTTOOITTAQCIOCOU

evraong, Ly, (cm)
1.00 1.54 6.0
5.00 0.31 1.2

10.0 0.154 0.6



» O1 XaMNAOTEPEC OUXVOTNTEG ATTOPPOPWVTAlI  TTIO  apya
(dlavUouv PEYOAUTEPN ATTOOTAON) OE OXeOon ME TIG
UWnAOTEPEG.

» [evikd, 1O [ABo¢ uUTTOdITTAQCIAOUOU €ival AvTIOTPOPWG
avAAOYO TNG oUXVOTNTAC.

 AUTO anuaivel OTlI €vag utrepnxoc ouxvotntag 1 MHz €xel
Babog utrodiTtAaciaopou, L, , I00 pye 6 cm, evw €vag
UTTEPNXOC OEKATTAACIAC auxvoTnTag, onAadn 10 MHz exel
Babog umrodiTTAaciaocuou, L,, , ico pye 0.6 cm, dnAadn TO
UTTOOEKATTAAQCIO TOU UTTEPNYXOU Tou 1 MHz.

« ETmopévwe o uttepnXNTIKOC TTAAMOC Twv 10 MHz Ba di1adobei
OTN UTTOOEKATTAACIA ATTOOTACN ATTO €KEIiVov TwV 1 MHz trpiv
UTTOOTEI TNV idIa aKpIBWGS atToppopnaon.



Mapaywyn Kal aviXxveuon UtrEpnXwy

» H mapaywyr Kal n avixveuon tou NnNXNTiKoU KUPOTOC
OXETICETAl UE TNV TAAAVTWON EVOC AVTIKEIMEVOU.

> 2TNV TIEPITITWON TWV UTTEPNXWV TO QAVTIKEIMEVO QUTO
KaAeiTal NXoBoA£ac N HETAAAQKTNG.

» O PETAAAAKTNG €ival PIO OUOKEUN TTOU UETATPETTElI MIA
Hop@n EVEPYEIOC O€ AAAN KAl O€ AUTAV TNV TTEPITITWON,
TNV NAEKTPIKN EVEPYEIA OE NXNTIKN KAl AVTIOTPOPA.



» 'Evag 1€TOI0C WETOAAAKTNG €ival KAl TO PMEYAPWVO OTIOU Eva
OIAPPAYHA KWVOEIOOUC OXAMATOC, TAAQVTWVETAI KAl TTAPAYEI
NXNTIKA KUuATA.

Speaker

To dla@paypa QEPEl Eva TTNVIO, PE €va UAYVATN OTO €0WTEPIKO
Tou. Otav 10 TINVio OlappPEETAl ATTO XPOVIKA METABAAAOPEVO
peUUA, OTO PJayvATn aokKeital JeTaBaAAouevn duvaun. H duvaun
QUTI TIPOKAAEI TNV TOAAVIWON TOU MOYVATA KOl TOU
OlIAPPAYUOATOC, TO OTIOI0 EKTTEMTIEI NXNTIKA KUPATO OTOV
TEPIBAANOVTO aEpa.



» O PETAANAGKTNG UTTEPAXWYV AEITOUPYEI PE TTAPOMOIO TPOTTO WE
TO MEYAPWVO OTav E€TMOPACEl OE€ QUTOV MIO  XPOVIKA
UETABAANOUEVN TAon 1N éva payvnmiké Tredio. AnAadn
TOAQVTWVETAI KOl TTAPAYEI NXO.

» Ta ouoTANOTA QUTA XPNOIYOTTOIOUVTAl KOl JUE TNV AVTIOTPO®N
O1adIKACIa WG AVIXVEUTEG XOU.

» Kata 1tn Ol1adikaoia autr, To NXNTIKO KUPA TTPOKAAEI TN
OUCTOAN Kal OIOCTOAN €VOG UAIKOU, Trapdayeralr taon n
uayvnTikoé T1redio, Ta OTToid PTTOPOUV va PETPNBoUV Kal va
XPNOIJOTTOINBOUV VIO TNV TTEPIYPAPN TOU EICEPXOUEVOU XOU.



Mapaywyn Kal aviXxveuon UtrEpnXwy

» H 1mmapaywyn Kal avixveuon Twv UTTeEPNXwvV Paaciletal oTo
TIECONAEKTPIKO PAIVOUEVO OUM@PWVA ME TO OTTOI0, UOTEPQ
ATTd OUMTTiEON 1N €QEAKUOUO, ep@avidovTtal ETEPWVUMA
(POPTIO OTA AKPA €VOC UAIKOU KOl avTioTpo@a n €@apuoyn
MG d1apOoPAGC OUVAUIKOU OTA AKPO £VOC TETOIOU UAIKOU EXEI
OQV OTTOTEAECUA TNV CUMTTIECN ) TOV EQPEAKUCHO TOU.

» Ta UAIKa Tou €xouv Tnv 1010TNTG auTt ovouadovTal
MECONAEKTPIKA KOl TTEPINAMPBAVOUV OUCIEC OTTWC E€ival Ol
KpUoTaAAol Tou xaAadlia KaBwc kal dIAPopa KEPAMIKA UAIKQ,
OTTWC TO KPAua HOAUBOOU-{IpKOVIOU-TITAVIOU.



Mapaywyn Kal avixveuon Utrépnxwyv

> [1a TNV mTapaywyn Twv UTTEPNXWYV £@aApUOleTal KATAAANAO
EVAANQOOOUEVO OUVAMIKO OTA AKPa TOU UAIKOU. To OuVauIKO
QUTO TTPOKOAEI TTEPIOOIKN METAKIVNON TNG ETTIPAVEIAG TOU
UAIKOU KOl OTn OUVEXEID TAAQVTWON TWV YEITOVIKWY HOPIiwV
TOU QEPA KAl TV TTAPAYWYI TWV UTTEPNXWV.

» [1a TNV avixveuon Twv UTTEPNXWYV XPNOIUOTIOIEITAl O 010G
METAAAGKTNG. TO KUPO TWwV UTTEPNXWV TIPOCTIITITEl OTOV
METAAAGKTN, BETEI O€ TTOAMIKN Kivnon TV €TTIPAVEIA TOU, UE
QTTOTEAECHA TNV OnuIoupyia dla@opdac OUVANIKOU OTa AKpa
TOU, N OTToIa KAl KATAYPAPETA.



Me Tn PonBecia peTaAAIKwy NAEKTPOdiwv, TTOU TOTTOBETOUVTAI OTIC OUO
ETTIQPAVEIEG, EPAPUOLETAI NAEKTPIKI TACON OTOV TTIECONAEKTPIKO KPUOTAAAO
NAEKTPIKN TAON.

Ortav epappoletal undeVIKA TAON, 0 KPUOTAAANOG, O OTTOIOC APXIKA  EXEI
OUYKEKPIUEVEG DIAOTACEIS (Or).

Otav oTov KPUOTOAANO €QAPUOOTOUV TAOEIC AVTIOETNG TTOAIKOTNTOC, O
KPUOTOAANOG BlaoTEAAETAI (B) I} CUCTENAETAI (V).

TENOG, OTAV OTOV KPUOTAAAO £QPAPUOCTEI XPOVIKA PETAPAAAOPEVN TAON UE
eVOANQOOONEVN TTOAIKOTNTA, TOTE AUTOC TAAQVTWVETAI.

H taAaviwon Twv OUO0 ETTIPAVEIWY TOU METAdIOETAI OTO PMECO TTOU TOV
TTEPIBAAAEL, TTAPAYOVTAC NXNTIKA KUPATA.



Mapaywyn Kai aviXxveuon UtrEpnxwy

» O1 T1eCONAEKTPIKOI  KPUOTAAAOI TTOU XPNOIUOTIOIOUVTAl

OTOUG METAAAGKTEG UTTEPNXWYV EXOUV TN HOPE@N KUKAIKWV
OioKWV (OIOKOEIDEIC KPUOTAAAOLI).

» KABe KPUOTAAANOC €XEI MIO  OUYKEKPIMEVN OuUXvVOTNTA
OUVTOVIOUOU, ouXvoTnTa dnAadn otnv otroia doveital oTav
EPAPUOOCTEI MIO ECWTEPIKI TAON KAl ETTOMEVWG TTAPAYEI
NXNTIKA KUPJOTA OUYKEKPINEVNG OUXVOTNTOC.

» H ouxvotnta cuvToviouou gival avTioTPpOPwS avaAoyn ME
TOU TTAXOUC TOU KPUOTAAAOU.



» OI uttEpnXol TToU XpnoigoTtrolouvTal otnv latpikr) dgv ivail
Eva Kal JOVO NXNTIKO KUUa aAAQ pia 00N KUUATWV.

» H popoery tnG dO€oung e€captatal atmrd TIC I10I0TNTEC TOU
METAAAGKTN KOl TTIO CUYKEKPIYEVA ATTO TN OIQAUETPO Kal TN
ouUxVvOTNTA OUVTOVIOMOU TOU KaBwG £TTioNG Kal atto To oXNUa
TOU.




I% Kovrwvo medio ﬁl

—

Amopokpuepivo
medio

» KovTtivo 1redio ((wvn Fresnel): n d0éoun ouykKAivel

» Atmropakpuopévo Tredio (Cwvn Fraunhofer), n &€oun
QTTOKAIVEIL.

To MNKOG TOU KOVTIVOU TTEQIOU, Dp ooy KOBWG Kal N yWVid
ATTOKAIONC, 6, TOU ATTONOKPUOMEVOU TTEQIOU ECAPTWVTAI ATTO
TNV OKTiVO ' TOU PJETAPOTTEA KOl ATTO TO WNKOG KUMATOC, A,
TOU NXou:

2
sin 0 = o.a(’lj D. -1

Fresnel —
A

r



TEXVIKEC EKTTOUTTHC UTTEPHX WYV KATA TTAApOUC (pulse-echo)

Yoo IhzlomhekTprko

VIOETH PSS FTOLLEL0

DTpyLe EmK iy

» OI TAAQVTWOEIC TOU PJETAAAAKTN METAPEPOVTAI OTO AVOPWTTIVO CWHA
MECW MIOC KEQPAANG TTOU KOAUTITETAI ME EvA «OTPWHA ETTIKAAUYNG»
(gel), pe TIUKVOTNTO TTOPOMOIO TOu [IoAoyikoU 10TOU, TIOU
TOTTOOETEITAI TTAVW OTO dEPUA.

» H xpnon tou «oTpwpaTtog emmKAAUWNS» odnyei otn ouleucn Twv
EUTTEONCEWYV TOU METOAAGKTN KOl TOU I0TOU KaI T MEIwWON TNG
ATTWAEIOC NXNTIKNAG EVEPYEIAG, N OTTOId O€ OIAPOPETIKN TTEPITITWON
gival HEYAAN KABWG N AKOUCTIKI EUTTEONCN TWV ICTWV dIAPEPEI KATA
TTOAU aTTO AUTH TOU QEPQ.



TeEXVIKEC EKTTOUTTNC UTTEPX WYV Kard TraApouc (pulse-echo)

Vs Ihelomhexzpweo (1]
NERRE

-1'-m:u:'l:;l'][.n.-i-l]-.; GTOLLELD VL

» To UAIKO uTtooTAPIENG atToofével Tnv dOvNON TToU TTapAyouv Ta
NXNTIKA KUpOTa, TO OTroid, a@ou avakAaOTOUV OTO OWQ,
TTPOCTTITITOUV OTO UETAAAQKTN.

Me auTtOv TOV TPOTTO AUTO O EICEPXOMEVOC (TTPOOTTITITOV) NXNTIKOC
TTAAMOC METATPETTETAI OXETIKA YPNYOPOA O NAEKTPIKO TTAANO.

» H idla ouOKEUN-PETAANAKTNG UTTOPEI KAI VA EKTTEPWEI TO UTTEPNXNTIKO
KUMO aAAG Kal va avixveUuoel TOUG aVAKAWMEVOUG NXOUG, OPWVTAC UE
QUTOV TOV TPOTTO KI WG EKTTOUTTIOC KAl WG OEKTNC.



ATTEIKOVION ME UTTEPAXOUG

» O1I QTTEIKOVIOTIKEG E€QPAPUOYEC TwV UTTEPNXwV Baacilovtal OTo
@AIVOUEVO TNG QAVAKAOONG TOUG OTIGC OIaXWPIOTIKEG ETTIPAVEIEC
METACU OIAPOPETIKWY OOMWV/OpYAvWwY TOU avOPWTTIVOU CWUATOG

(a).

> 2KeDAOEIC ATTO OOMEG MIKPWV OIOOTACEWY (OUYKPIOIUES UE TO UNKOG
KUMJATOG) MEOA OTO Opyavo, divouv TTANPOPOPIES VIO TNV ECWTEPIKN
dour) Tou opyavou (b)

(a)

Ultrasound
system



ATTEIKOVION ME UTTEPXOUG

» [a TTapadelypa £vag OYKog dlaxwpifeTal aTro pia KUOTN YEUATN
uUypO ME TN PBonbeia Twv UTTEPNXWY WG €CNC:
To uypd TnNG KUOTNG Oegv Ba Owoel okedAoel AOyw TNG
oudolopopPnGc doung Tou (MOVO Ta TOIXWMATA TNG KUOTNG Oa
OWOOoUV aVAKAACEIC), evw avTIOETa, £vac OTEPEOC OYKOG, TTOU
ATTOTEAEITAlI ATTO OKANPOUC 1I0TOUC TTOAAWYV TTUKVOTATWYV (TTX
AOYW TWV ATTOTITAVWOEWYV TTOU MTTOPEI va TTEPIEXEI) Ba dWOEl

TTOAAEG OKEDAOTEIG.




ATTEIKOVION ME UTTEPNXOUG

» To MEyeOBOC €vOC QVTIKEIMEVOU TIOU  gival  IKOVO  va
AVOKAAOEI/OKEDATEI TOV X0 £CAPTATAI ATTO TO UNKOGC KUPATOC,
OnAadn TN ouxvoTnNTa TOU NXNTIKOU KUMATOG.

» Av €va QVTIKEIMEVO €ival TTOAU MIKPOTEPO OATIO £va UNKOG
KUMOTOC (MIKPOTEPO aATTO TO %2 TOU WNKOUC KUPOTOC TOU
NXNTIKOU KUpatog), Oev Ba avakAAoel/okedAOEI TOV NXO.
AvTiBeETO TO pEYOAAUTEPO QVTIKEIMEVA €ival TTOAU KOAUTEPOI
AVOKAQOTEC/OKEQQOTEG.

» ETTopEvVWC N XWPEIKN OIaKPITIKN IKAVOTATA TNG ATTEIKOVIONG ME
UTTEPNXOUC €CapTtartal Queca aTTO TO MNKOC KUPATOC TOU
KUMOTOG.



ATTEIKOVION ME UTTEPNXOUG

» O1 ouxvOTNTEC UTTEPNXWV TTOU XpnolugoTtrolouvTal oTnV lartpikn (1-50
MHz), avTioTolXoUv O€ JNKN KUPATOG TNG TAENG TOU mMm  Kal
ETTOMEVWG MTTOPOUV VA AVAKAAOTOUV/OKEDQOTOUV aATTO  OOMEG
QVTIOTOIXWV OIOCTACEWY, ME OATTOTEAECHA KAl N XWPEIKA OIAKPITIK
IKAVOTNTA TNG TEXVIKNG va gival avTioToixn (TS Tdgng Tou mm).

2uxvornta (Hz) MrKoG KUNATOG
100 15 m

1000 1.5m

10,000 15 cm

100,000 1.5cm
1,000,000 = 1 MHz 1.5 mm
10,000,000 = 10 MHz 0.15 mm

(BewpwvTag OTI N TaXUTNTA TOU AXOU gival 1500 m/s)



ATTEIKOVION ME UTTEPNXOUG

» O  MIKPOTEPEC OOMEC  €ival  TTIO  €UDIOKPITEC  OTAV
XPNOIMOTTOIOUVTAl  MIKPOTEPA MNKN KUPOTOGC KAl apa
UWNAOTEPEC OUXVOTNTEC.

» AUuTO Ogv onuaivel OTI gival ocwoTn N auBaipetn Xpnon
UTTEPAXWYV MIKPOU MAKOUGC KUMOTOC VYIa va €TMTEUXOE N
QTTEIKOVION AETITOMEPEIWY, YIATI OI UTTEPNXO! MIKPOU HNKOUG
KUMOTOC €XOUV HEYAAEC OUXVOTNTEGC KAl ETTOPNEVWG Ba
ATTOPPOPNOOUV TTIPIV PTACOUV OTNV TTEPIOXN EVOIAPEPOVTOC.

» To [aBo¢ trou utropei va d1ElIocdUOOUV Ol UTTEPNXO! Kal va
TTPAYMATOTTOINGEI N QTTEIKOVION MEIWVETAlI ONUAVTIKA OTIC
UWPNAOTEPEC OUXVOTNTEG.



ATTEIKOVION ME UTTEPNXOUG

> H emAoyry TG ouxvoTnNTag TwV UTTEPHXWV YiveTal AAuBAvovtag uttoyiv
TO00 TO BAO0OC TTOU BPIOCKETAI TO TTPOG ATTEIKOVION QAVTIKEINEVO 000 Kal TNV
ATTAITOUMEVN XWPIKA OIAKPITIKA IKAVOTATA TNG EIKOVAG.

» Ol HIKPOTEPEG OUXVOTNTEC (MEYOAUTEPA MNKN KUUATOG) XPNOIWOTToIouvVTal
yia va aTTelkoviooupye OOMEC TTou [Bpiokovtal BaBid otnv KoIAId, evw Ol
MEYOAAUTEPEG OUXVOTNTEC (MIKPOTEPA WNKN KUMATOG) XPENOIMOTTOIOUVTAl VIO
VO QTTEIKOVIOOUME, ME MEYOAUTEPN AETTTOMEPEIQ, TIC DOMEC TTOU BpiokovTal
KOVTA OTNV ETTIPAVEIQ:

« 2TNV QTTEIKOVION TOU HOOTOU, OTTOU Ol OOMEC €ival o€ MIKPOTEPO BAbocg
XPNOIMOTIoIoUVTal MEYOAUTEPEC ouxvoTnteg (TT.X. 7.5 €wc 10 MHz), amd
TIC OUXVOTNTEG TTOU XPNOIKJOTIOIOUVTAI OTNV ATTEIKOVION OOPWY TNG KOIAIAG
(tr.. TTepiTTou 3 MHZ) o1 otToie¢ BpiokovTal o€ BAB0C TS TaENS Twyv 10 cm.

o ATTO TNV GAAN pePIa BEBaIa N XWPEIKA DIOKPITIKA IKAVOTNTA OTNV ATTEIKOVION
TOU JOOTOU gival uwnAOTEPN KAl N EIKOVA AETTTOUEPEDTEPN.



urinary bladder

Hospita



>

>

TEXVIKEG TTOAMIKNG METAOOONG

O PETAAAAKTNG TTAPAYElI £V OCUVTOUO TTAAPO TTOoU dladideTal
aT1TO TO OEPUA TOU A0BEVI HEOO OTO AVOPWTTIVO CWHA TOU.

MeooAaBei Evag vekpOC XpOMOG (TTauaon) Kal 0T OUVEXEIA N
Tapaywyn emavaAauBaveral. Kabe @opd TToUu 0 TTAAPOC
ouvavta TN OIOXWPEIOTIKA  €TTIPAVEI  OUO I0TWV  ME
OIAPOPETIKEC TIMEC OKOUOTIKWV ePTTEdONOCEWV (dIETTAPN), O
NXOC avakAdTal Triow OTo WMWETAAAAKTN, OTOV idI0 TTOU
TTAPAYAYE TOV TTAANO.

H avixveuon Kal Karaypa@r TOU QVAKAWMEVOU TTAApOU
TTPAYMATOTIOIEITAI KATA TN OIAPKEIA TG TTAUONG EKTTOUTING
TTOAMWY, O OUYKEKPIUEVO XPOVO QATIO TNV EKTTOMTIN TOU,
aTTd TOV OTToi0 UTToAoyilsTal n atréoTaon TNG ETTIPAVEIAC,
ATTO TNV OTIoIa TTPOEPXETAlI O AVAKAWMEVOS NXOG, ATTO TO
METAAAGKTN (Bewpwvtag TNV T1AXUTATA TOU UTTEPNXNTIKOU
KUMOTOG OTABEPN).



TEXVIKEG TTAAMIKAG METAOOONG

» H €viaon Tou QaVvOKAWMEVOU UTTEPNXOU-TTOAUOU  (NXW)
eCapTaTal:

"= Ao TN OlaPOoPA TWV TIMWV TWV OKOUOTIKWV EUTTEONCEWV
TTOU OUVOVTA TO NXNTIKO KUPA € PIa OIETTAPN:
Ooo peyaAuTepn €ival n dla@opd OTNV GKOUCOTIKI EUTTEONON
TwVv OUO 10TWV TOOO MEYAAUTEPO TTOOOOTO TOU NXNTIKOU
TTAApJOU Ba avakAAOTEN KAl ETTOMEVWG TOOO HEYaAAUTEPN Ba
gival Kal n €&vraon TG nxouc. Me autdv TOV TPOTIO
QTTOKTOUVTAlI  avoAoyie¢  METACU  TwWV — OKOUOTIKWV
EUTTEONCEWYV TWV OIAPOPWY IOTWV TIOU [PpiokovTal oTnv
TTopEia 01adoaNG EVOG TTAAMOU.

* Q1o TNV £¢aocBEvion TTou uioTaTal N OEOUN UTTEPAXWY KATA
TN 0i0d0 TNC YECO OTO CWUA.



» H €€aobevion 1N dE0uNnNG O€ €va PEOCO, Eival €KOETIKN Kal
£CAPTATAI ATTO TO OUVTEAEDTN €Ca0BEVIONG TOU NECOU 01Ad0OONG
KAl aT1T0 TO JNKOG TS OIadPONNG TToU dlavuel N OEgUN OTO PECO
Kal €ival EKOETIKNA.

» Me okomé TnVv Kataypa@n nNXwv (avakAAoewv) ME £vTaon
QVECAPTNTN ATTO TNV £CO0OEVION, O1 EVTIACEIC TWV AVOKAWMEVWY
AXWV TTOU KaTaypA@ovTal eVIoXUoVTal EKOETIKA PE TETOIO TPOTTO
WOTE OUO i0IEC AVAKAACOTIKEG ETTIPAVEIEC VA TTAPAYOUV TEAIKA TO
idlo onua avegaptnta amdé TO PdabBog/amdéoTacn  TTOU
Bpiokovral.

» H 01adIkagia auTr) avag@EpeTal we XPOVIKN evioxuon (time-gain

contro I) ] Eloebivien déopnng Swept-gain

VAT Pl

S VAV



a) AvokAwpevol uttEpnXol atro TV idla  OIETTIPAVEID ATTO
OIAPOPETIKA BAON Xwpic evioxuon

B) AvakAwpevol utrépnyol atmmdé TNV idla  JIETTIPAVEID ATTO
OIaPOPETIKA BAON ue evioxuon




» ‘E0TW AOITTOV Jia 00NN UTTEPNXWYV N OTTOI0 oUVAVTA dIAPOPES DIETTAPEC
» O1 DIETTAPEC AUTEC Ba dNMUIOUPYNOOUV HIa OEIPA AVAKAWMPEVWY TTAAUWYV

» OewpwvTag TNV TaxuTNTa TNG UTTEPNXNTIKAG Ofoung v, otabepn (1540
m/sec), atmmo 10 XPOvo, t, TTou JEOOAAPEi PETAEU TNG EKTTOMTING TOU
TTAAMOU KAl TNG KATAypa@NnG TNG NXOUG MTTOPEI va UTTOAOYIOTEI N
ammoéoTacn, d, TnG dIETTAPNG TTOU £DWOE TNV NXW XPNOILMOTIOIWVTAC TN
oxéon:

» ATTO TNV GAAN HEPIA, N EVTAON TNG NXOUG, apou TTPpWTA £XEI EVIOXUOEI yia
TNV ATTECAPTNON TNG ATTO TNV €KOETIKI £¢aoBevion, Oivel TTANPOPOPIES
yia 1N dla@opa TNV EUTTEONCN METAEU TWV OUO I0TWV EKATEPWOEV TNG
OIETTAPNC.



A (amplitude) mode

» [pagikn TTapacTacn TNG £VIAONG TWV AVOKAWMEVWY TTAAMWY, WG
ETTAPUOATA OE TAAQVTOOKOTTIO, O OuvVAPTNON ME TNV AaTTOOTOON TOU
QVIXVEUT QTTO TNV ETTIPAVEIQ AVAKAAONG, OTAV €VAC UTTEPNXNTIKOG
TTAAUOC dladideTal o€ pia opiIopEVn dleuBuvaon.

» ATTeIkovilel TIC BECEIC TWV ETTIPAVEIWV OTTOU AVAKAWVTAI OI UTTEPNXOI, O€
MIa JoOvo dleuBuvaon Kal Ogv TTAPEXEI EIKOVA TwV OOPWY TOU CWHATOC OTO

XWPO.

» Me 1n péEBodO autry TTaipvoupde TTANPo@opiec yia T Béon TTOU
BpiokovTal auTéEC OI AVAKAQOTIKEC ETTIPAVEIEC, KATA MUNKOC TOou Agova
OI000CEWC TWV UTTEPAXWYV, KABWC Kal yIa Tn OXETIKN AVAKAQOTIKR TOUG
IKQvVOTNTA.



A-mode: EAeyX0¢ TNG HEONG AVOKAOOTIKNG ETTIPAVEIOG TOU EYKEPAAOU

B r A

a) Hxw TnG pEong ypauung Tou eykepaAou (IN) (pualoAoyika)

B) MNMapekTOTTION TNG MEONG YPAMMNAG TOU EYKEPAAOU (N KAMTIUAN [ degv
BpiokeTal KOVTG OTO YECO TNG AtTOoTAONG BA)



B (brightness) mode

B-mode (brightness mode) of ultrasound acquisition. The amplitudes of reflected signals are displayed as brightness at points
in an image defined by their x- and y-coordinates.

» O1 evTAOEIC TWV AVOKAWMEVWY TTAAPWYV TTapouacidlovTal ws onueEia
PWTEIVOTNTAG 1N ATTOXPWONG TOU YKPI avaAoyng JE TNV £viaon Tou
QVOKAWMPEVOU TTOAPOU Kal o€ BEon TTou e€apTtartal amro 1n 6€on atrod
TNV oTToia TTPONABE N avAkAaon Tou TTAaAPOU.

» Me Tov TPOTTO QUTO YiveTal duvaTh N ATTEIKOVION TwWV OOUWV OTO
XWPO ME TNV ATTOKTNON OIOdIACTATWY EIKOVWY TTOU AVTIOTOIXOUV
0€ EYKAPOIEC TOUEC OTO OCWHA.



B-scan 0Uo d100TACEWYV | UTTEPN)YOTOMNOYPAPIA

» O PHETAANAGKTNG KIVEITAI KATA PAKOC MIOC YPAMMNG OTNV ETTIPAVEIQ TOU
OWwMaTOC.

» 2Tnv 06dovn Trapoucialovral Ta CHUATA TTOU TTPOEPXOVTAl ATTO
OVOKAQOTIKEG  ETTIPAVEIEC TIOU COUVAVTOUV Ol UTTEPNXOl OTIG
OIadOXIKEC €uBeiec DIADOOCEWC ME PWTEIVOTNTA aAVvAAOyn HE TNV
EVTOON TOU AVAKAWMEVOU TTAAUOU.

» Me tov TpOTTO AUTO oXNMaTifeTal N €IKOVA MIOC TOMNG TOU CWHATOG
OTTWG opileTal atrd TRV €uUBEia KIVAOEWG TOU METOAAGKTN Kal TNV
d1eUBuvon dIadO0EWGS TWV KUNATWV.

» KaBe Ttoun diaipeital o€ TTOAAEC
KUWeAidec (pixels) oe kaBe uia
TO TIG OTIOIEG QVTIOTOIXEI €Eva
EMTTEOO PWTEIVOTNTAC AVAAOYO
TNG €vTAoNnNG TOU QVOKAWMEVOU Avozopy
o€ aQuTA TTaApoU dopu)

Amswkovien)



NeoTepa cuoTApATA TTApoUciaong Real-time:

» To ouoTnua TTapoucIAoEwC realtime (o€ TTPAYUATIKO XPOVO)
OgEVv €ival TITTOTA AGAAO ATTO OXNUATIONO Kal TTAPOUCiacn MIOG
TOUNG O€ TTOAU MIKPO XPOVIKO OIA0TNUA, £TOI WOTE PE TNV
ouvexn ANWn TETOIWV TOMWYV va €ivalr  Ouvard va
TTapakoAouBnBei N Kivnon TNG em@PAvEIAC.

» H atmraitoupyevn  T1axutnta  ocapwoew¢ (B 0 XpoOvocg
OXNUOTIOMOU MIOC TOWNG) kKaBopiletal ammd TRV TAXUTNTA
KIVIIOEWC TNC €mipaveiac. MNa trapddeiyua, av BEAoupe va
MEAETNOOUME TNV Kivnon TNG KAPOIAC TIPETTEI VA EXOUUE
TOUAaxIoTov 40 €IKOVEG ava Sec.

» H taxutarn odpwan Yivetalr ouvnBwg PE TN Xpnon ocipdg
METAAAQKTWV.



Tp1odIACTATN ATTEIKOVION

» Kavovtac Anyn TToAAWV TTAPAKEIMEVWY TOUWYV HE COPWTH Kal
QVOKATAOKEUAZOVTAC QUTEG TIC TOMEG ME TN BonBeia ypriyopwyv
UTTOAOYIOTWYV KOl TWV YPAQPIKWY TOU UTTOAOYIOTH MTTOPEI va
dnuIoupynBEi yia ouvoAika TpIodlIAoTATN EIKOVA.

» [a TTapdadelyua, otnv TEPITITWAON MIAC MAIEUTIKAG EQAPUOYNC
UTTOPEI va TTPAYMATOTTOINGEI N Tploélacmm ATTEIKOVION TOU

epBpUOU. ‘r' e

- »

AVOKATOOKEVAOHEVN TPIOOIAOTATN EIKOVA ENRPUOU 28 efOOUAdWV



AIQKPITIKN IKOVOTNTA UTTEPNXOTOUOYPAPNHATWYV

» ACOoVIKN JIaKPITIKA IKAvOTNTA (SIAKPITIKA IKAVOTNTA KOTA UINKOG
TNG OEOUNG TWV UTTEPNXWV):

AIOXWPIOTIKEG ETTIPAVEIEC TTOU ATTEXOUV PETACU TOUG AIYOTEPO
ammd TO 2 TOU MNKOUGC KUMOTOC TWV UTTEPAXWV (A2) TTOU
TTPOCTTITITOUV TTAVW TOUG, OEV OIOKPIVOVTAL.

» [1AeupIkn OIGKPITIKN IKAVOTNTA (OIQKPITIKN IKAVOTNTA KABETQ
oTnN 00N TWV UTTEPNXWV):

E¢aptaral atmd 10 TTAATOG TNG OEOUNG TWV UTTEPAXWYV, N TIUN
TOU OTIOIOU £COpPTATAl ATTO TIC OIOOTACEIC TOU KPUOTAAAOU,
KaBwg €T1TionNg Kal ammo To MAKOG KUUATOG Kal TNV ATTO0TAON
KPUOTAOAAOU-AVAKAQOTIKNG ETTIPAVEIQC.



PROST
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urinary bladder
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rectum










OJovTIaTPIKOI UTTEPNXOI YIa TV apaipeon TTETPAG, TTAAKAG Kal AOITTOV EVATTOBETEWY

Paivépevo otrnAaiotroinong: To @aivouevo auTd eVTOTTICETAI 0€ OOEC OWHOTIKEG
KOIANOTNTEG TTEPIEXOUV VEPO. OTaV TTPOKaAOUVTAI UWPNAEC BEPUOKPATIEG,
dnMIoupyouVvTal QUOAAIOEG, Ol OTTOIEC E TNV ETTIOPACN TWV UNXAVIKWY OUVANEWYV
(AOYW TWV TAAQVTWOEWYV TTOU EKTEAOUV TA POPIA TWV IOTWV) JTTOPOUV EiTE va

dlaAuBouv €ite va peyaAWOoOUV TOO0, WOTE VA TTPOKAAEOOUV BAABEC OTOUG YUPW
|I0TOUG.



BIOAOYIKEG ETTIOPACEIGC UTTEPNX WV

» O1 mOaveg PIoAoYIKEC €IOPAOCEIC TOUG OXETICOVTAl UE TO
TTOOO TNG EVEPYEIAC TTOU ATTOPPOPATAI ATTO TOV AVOPWTITIVO
OpPYyavIONO Kal atro TO AV QUTH N atroppopnon MTTOPEI va
TTPOKAAEOEI BAAPEC.

» To 1000 TNG ATTOPPOPOUMEVNG EVEPYEIAC E€ival Kal TO
LMEYEDOC TTOU BETEI TTEPIOPICUOUG OTNV AC@PAAEIQ TNG XPNONG
TOUC.

» [TapOAo TTOU OI PIOAOYIKEC ETTIOPACEIC TWV UTTEPNXWYV OTOV
avOpwWTTIVO opyaviopo OEv Pag €ival aTTOAUTA YVWOTEC, Eival
BEBaio  OTI oI uUTTEpNXO! €ival pdia  OXETIKA a0PAANG
QTTEIKOVIOTIKI MEBODOC Kal giyoupa ac@aAECTEPN OTTO AAAEC
QTTEIKOVIOTIKEG TEXVIKEG, OTTWG QUTEG TTOU OTnpidovTal OTIC
OKTIVEG -X.



» H ao@aAeia Twv UuttEPNXWV EXEl atrodeixBei 1000 pe Pdaon
EPYAOTNPIAKA TTEIPAMATA O€ ATTOJOVWHEVA KUTTOPA, O PUTA
Kal {wa TToU EKTEBNKAV O€ UTTEPNXOUG, 00O Kal AaTTO WEAETEC
TTANBUCPWYV TTOU TTPAYPATOTTOINCAV ECETAOEIC UE UTTEPNXOUC.

> Ta ammoteAéopara Twv TTANBUOUIOKWY HEAETWV €ival o€
YEVIKEC YPAUMEC KOONOUXAOTIKA.

> Ta epyaoTnpioka TreipapaTta €0€i€av OTI UOVO  UTTEPNXO!
ECAIPETIKA UWNANC €vTaOoNC MTTOPOUV va TTPOKOAEoOUV BAGREC
O€ MEMOVWMEVA KUTTAPA, OTTWG YIA TTAPAdEIYUA AAAAYEC OTN
OO Kal OTO YEVETIKO TOUC UAIKO.



>

>

Me Baon TNV UTTAPYXOUCA YVWOn, €ival KOIVA atTodeKTO OTI Xpnon
TWV UTTEPNXWYV OTN dIayvwaoTIKn laTtpiki Bewpeital ac@ainc.

21NV Treploxn Twv MHz dgv €xouv TrapatnenBei PBioAoyika
QTTOTEAEOUOTA  O€  1I0TOUC OnAQOTIKWV TIOU  €KTEBNKavV o€
OKTIVOBOAIa evidoewg MIKpOTEPNG ammd 100 mW/cm?, Trou
XPNOIUOTIOIOUVTAI OTIC IATPIKEC EQAPMOYEC.

EmitTA€ov yia Xpovo €kBeong e utreprnxoucg atmo 1-500 sec, dgv
Exouv TrapaTtnEnBei PBioAoyikG atroTeEA(OPATA KOl VIO OKOPN
MEYAAUTEPEC EVTAOEIC OAPKEI TO YIVOMEVO TOU XPOVOU ETTi TNV
évraon va gival hikpoTepo atrd 50 J/icm?.

2 UVOTITIKA
a) BloAoyika atroteAEoUATA OTTWG KATAOTPOPI EPUBPWYV KUTTAPWYV,

arroouvBeon DNA KATT. T1raparnpouvtal o€ UWNAEC TIMEG
EVraong.

B) Aev atmodeixbnke KAUia oXEon UE YEVETIKA ATTOTEAEOUATA OUTE UE

KAPKIVOYEVEQDH.



» O1 KUpIOI unXaviopoi dpdong TwV UTTEPNXWYV TTOU UTTOPOUV VA
TTPOKAAEOOUV [BIOAOYIKA aATTOTEAEOUATA  €ival O OEgPMIKOC
UNXQVIOWOG KAl N oTTnAdloTToinon:

* KaTd TOV OEPUIKO PNXAVIOUO, N EVEPYEIQ TWV UTTEPNXWV TTOU
QATTOPPOPATAI ATTO TOUC I0TOUC UETATPETTETAI O€ BEPUOTATA KAl
epgavileTal cav aucnon TnG Bepuokpaaiac.

*Av kal n TapodIKr) aug¢non TnG Oeppokpaciac Kata Tnv
OIAPKEIO €VOC TTOAPOU egival KAGopa Tou evog °C, n TeAIKN
auénon TnG OBeppokpaciag ptTropel va @BAoel Toug Aiyoucg
BaBuouc caitiac Tou paIvVOUEVOU TNG CUCOWPEUONC.

*Eav 10 dlaoTAMATA AVAPECO OTOUG TTAAPOUG E€ival QPKETA
UEYOAO wOTE va atraxbei n BepuotnTa, TOTE N AUCNON TNG
OepuoKpaaiag gival aueAnTEq.



2TTnAaiotroinon

» H otrnAalotroinon €ival Eévag unxaviopog Utreubuvog yia TN NXAVIK
OIACTIACN TWV KUTTAPWYV KAl QVAPEPETAI OTNV TTAPAYWYI QUCAAIdWYV
OTOUG I0TOUG TTOU €KTIOOVTAlI O€ UTTEPNXOUG Kal OTnV au¢non Tou
LMEYEBOUGC TOUG.

> 2& TTOANU UWPNAEC evraoelc dnuIoupyouvTtal ¢apVvika @UOaAIdEC aTro
MIKPOUG TTUPNAVEC WC €CNG. TA apaIWPATA AOYw TNG UTTAPENG E€VOC
NXNTIKOU KUMOTOG MEYAANG €vraong, MTTOPOUV VA TIPOKAAECOUV
TMECEIC TOOO XAMNAEC WOTE va OXNMATIOTOUV QUOAAIOEC UOPATHWYV
OKOMN Kal oTn OEpUOKPACia TOU CWMATOG, Ol OTTOIEC OTN OUVEXEID
dlaAUoVTal.

» O1 uoalidec TTou dlaAuovTal AEITOUPYOUV WG MIKPEG EKPNCEEIC TTOU
UTTOPOUV va OJIa0TTACOUV  TIC KUTTOPIKEG MEMUPPAVEC KAl TIG
EOWTEPIKEGC OOPEC TOU KUTTAPOU ONMIOUPYouUvVTaG £va IOXUpPO KUua
MECEWC KAl AVATITUOOOVTAG TOTTIKA UWNAEC BEPUOKPATIiEC TTOU
uTTOPEI Va BAGWOouUV TOuG I0TOUG.

» ETtiong €ival duvatov va dnuioupynBouv eAelBepec pilec TTOU €ival
1I010iTEPA OPACTIKEC BIOAOYIKA (TTapodIKy oTThAQIOTTOINGN).



BIOAOYIKEG ETTIOPACEIC UTTEPNXWV

> Elval KoIva atto0eKTO OTI N XPNON TwV UTTEPNXWYV aTnV laTtpikn
Oewpeital  yevik@  aoc@aAng kar  mlava  BloAoyikd
ATTOTEAEOUATA, OTTWG KUTTAPIKOC Odavartog, MPTTopouv vda
EUPAVIOTOUV JOVO € TTOAU UYPNAEC EVTACEIC TTOU KOTA KAVOVA
OEV OUVAVTWVTAI OTAV KAIVIKA TTPACH.

» [1ap' OAa auTtd I1I0XUEl KAl OTOUG UTTEPNXOUG, OTTWC Kal OTIC
OKTIVEC -X, O KAVOVOC OTlI  TIPETTEl VA XPNOIMOTIOIEITAlI N
XapuNAOTEPN OUVATH) OKOUOTIKN €£KBeon yia va TIAPOUME TIC
ATTAPAITATEC OIAYVWOTIKEC TTANPOPOPIEC.



Av OTO VEPO TO MNKOC KUMATOG UTTEPNXNTIKOU KUMATOG ME
ouyxvotrnta 100 kHz eivalr 1.5 cm, 10 YfKog KUPATOG (0€ mm)
UTTEPNXNTIKOU KUPOTOG ouxvoTtnTag 15 MHz givai:

A. 1.5 mm

B. 1 mm
[ 0.15 mm
A. 0.1 mm



H Taxutnta d1ddoong NXNTIKOU KUUATOC ival HEYAAUTEPN:
A. OTa 00T

=3 OTOUG MUEC

[. OTOV aEpa

A. OTO AITTOG



E@appoyn: H atreikovion Twv OOpwV TNG KOIAIAC YiVETAl ME
utTEPNXoucg ouxvorntac 3 MHz, TTou YTTopouv va aTTeIKoVioouv
OOuEC TTOU BpiokovTal o€ BaBog TTavw atmo 10 cm. Av BEAeTE
VA QTTEIKOVIOETE TO NAOTO, TTOU BPIOKETAI OXETIKA ETTIPAVEIAKA,
TTold  ATTO  TIC TIAPAKATW OUXVOTNTEC Oewpeite TNV TIIO
KATAAANAN Kal yiarTi;

(a) 1 MHz,

(8) 10 MHz;
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