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'UlhMaj mato

•Hakrib Ôlhjakajoriste�Ôsteraapìsuz thshstopr¸tom�jhma.

•Pijan�jèmatapoumporoÔnnasumperilhfjoÔnsthnÔlh

�Epan�lhyhbasik¸narq¸nYhfiak Met�dosh:Dianusmatik Anapar�stashKu-

matomorf¸n,Kan�liGkaousianoÔJorÔbou,BèltisthAn�qneush,PijanìthtaSf�l-

mato,E�dhAsterism¸nkaiDiamìrfwsh,An�lushbajuperat¸nsusthm�twn.

�An�lushzwnoperat¸nYhfiak¸nSusthm�twn.
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PerieqìmenashmerinoÔmaj mato

•Eisagwg 
�Yhfiak Met�dosh:
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Yhfiak Met�dosh

•SkopìthYhfiak Met�doshe�nainaste�leimhnÔmataapìtonpompìstodèkthdia

mesoutoukanalioÔ.
•TamhnÔmatapoustèlnontaian kounseènapeperasmènosÔnolo.

•Hapostol twnmhnum�twng�netaimethqr shshm�twn(kumatomorf¸n).

•Epomènw,hYhfiak Met�doshe�nai,seep�pedofusikoÔkanalioÔ,analogik .

•Ep�sh,hYhfiak Met�doshe�nai,sthnous�a,met�doshdiakrit¸nmhnum�twn.E�nta

mhnÔmataproèrqontaiapìyhf�adiamèsouk�poiaapeikìnish e�ntaanaparast soume

meyhf�amporoÔme,isodÔnama,najewr soumeìtistèlnoumeom�deyhf�wn.
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Yhfiak Met�dosh(2)

•Hmet�doshe�naiepituq ìtanodèkthaniqneÔseito�diom numameautì

pouèsteileopompì.
•Sthnpr�xh,hmet�doshapotugq�neimek�poiapijanìthtasf�lmato
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lìgw�JorÔbou/metabol¸ntoukanalioÔ/paramìrfwsh,jorÔboutoudèkth

�AneparkoÔgn¸shtoukanalioÔ

�Mhbèltisthsqed�ashtousust mato¸stenameiwje�hpolu-

plokìthtakai,epomènw,tokìsto /kaihkatan�lwshisqÔo.

•Akìmakaianhsqed�ashe�naihbèltisthup�rqeik�poioìriostorujmì

metonopo�omporoÔmenametad¸soumediamèsoutoukanalioÔ.Taìria

sthmet�doshmelet¸ntaiapìthJewr�aPlhrofor�a.

7



Yhfiak Met�dosh(3)

•Arqik�,hplhrofor�apoujèloumenaste�loumestodèkthmetatrèpetaisek�poioapìta

mhnÔmatameqr shkwdikopoiht .
•SthsunèqeiatamhnÔmatametatrèpontaise(analogikè)kumatomorfè/hlektrik�s mata

methqr shdiamorfwt kaistèlnontaistokan�ligiamet�dosh.
•Tokan�liparamorf¸neitimetadidìmenekumatomorfètìsomegnwstìtrìpo(p.q.

apìsbesh)ìsokaimetuqa�o(jìrubo,diaspor�,diale�yei
(fad
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•Stodèkthtos maapodiamorf¸netai,g�netaian�qneushtoumhnÔmatopoumetadìjhke

kai,sthsunèqeia,apokwdikopo�hsh.
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Yhfiak Met�dosh(4)

•TamhnÔmatapoustèlneiopompìe�naituqa�aapìthskopi�toudèkth(alli¸deja

e�qenìhmahmet�dosh).
•OjìrubotoukanalioÔe�naièna�gnwstokai,sun jw,tuqa�os ma.

•AkìmakaihparamìrfwshkanalioÔmpore�nae�naituqa�a(giapar�deigma,staasÔrmata

kan�liapouparousi�zoundiale�yeikaipollapl ìdeush�
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•Epomènw,tìsotametadidìmenaìsokaitalambanìmenas matakaimhnÔmatae�nai

stoqastik�.
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Yhfiak Met�dosh(5)

•Parìlopoudegnwr�zoumeektwnprotèrwnthntim twnshm�twn,gnwr�-

zoumek�poieidiìthtètou.BasizìmenoiseautèmporoÔmenak�noume

upojèseigiatitimètou.Hpijanìthtasf�lmatoexart�taiapìthn

katanom twnekpempìmenwnkaitwnlambanìmenwnshm�twnkai,fusik�,

apìtoualgor�jmouan�qneushpouqrhsimopoie�odèkth.

•Hkatanom twnlambanìmenwnshm�twnexart�taiapìthnkatanom twn

ekpempìmenwnshm�twnkaiapìtontrìpopouepidr�seaut�tokan�li.10
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Dieukr�nish

Hepiskìphshtwnennoi¸nJewr�aPijanot twn,Stoqastik¸n

Anel�xewnkaiShm�twnkaiSusthm�twnstiepìmenediaf�neieg�netaien

e�deiepan�lhyh.Giatolìgoautìd�netaiproteraiìthtasthshmas�akai

sthnefarmog twnennoi¸nstiYhfiakèEpikoinwn�eseb�rothma-
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Epikoinwni¸n.
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Stoiqe�aJewr�aPijanot twn
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ShmantikèPosìthte
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Sunart seiperissìterwnmetablht¸n

•ApìkoinoÔsun�rthshkatanom pijanìthta(join
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ApìkoinoÔGkaousian Katanom 
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DesmeumènePijanìthtekaiKanìnatou
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)
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∫
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StoqastikèAnel�xei(R
a
n
d
o
m

P
ro

c
e
sse

s)

•DiakritoÔqrìnou
{
X

k }:Miaakolouj�at.m.{
X

k }meakèraiode�kth

k.

•SuneqoÔqrìnou
{
X

(t)}:Miasun�rthshtouqrìnou

tthopo�ata

de�gmata
X

(t
=

τ
)e�nait.m.

•Oitimèmiastoqastik anèlixhmpore�nae�naidiakritè(p.q.arijmì

autokin twnpoupernoÔnapìtadiìdiaapìti10èwti11p.m.k�je

hmèra) suneqe�(p.q.hjermokras�asthnP�tra).

•Miastoqastik anèlixhapotele�taiapìènasÔnolo(pijan¸�peirwn)

deigmatik¸nsunart sewn.
•Parìlopouoistoqastikèanel�xeie�naituqa�e,gnwr�zoume,ìpwkai

sthnper�ptwshtwnt.m.,k�poieidiìthtètou.
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StoqastikèAnel�xei(2)

•Genik Perigraf :meqr shapìkoinoÔ

σ.p.p.( 

σ.m.p.).Giapar�deigma,hpijanìthta

tade�gmata
k

=
1
,
2
,
.
.
.
,
Nthstoqastik anèlixh{

X
k }naisoÔntaime

x
k isoÔtai

me
p
(x

1 ,
x

2 ,
.
.
.
,
x

N
).

•Hstoqastik anèlixh
{
X

(t)}e�naigkaousian e�nopoiod potesÔnolodeigm�twnth

e�naiapìkoinoÔgkaousianèt.m.
•Mèshtim stoqastik anèlixh:

m
k

=
E

[X
k ],

m
(t)

=
E

[X
(t)](sthgenik 

per�ptwshexart�taiapìthqronik stigm !).
•Autosusqètish:

R
X

X
(k

,
l)

=
E

[X
k
X

∗l
],

R
X

X
(t

1 ,
t
2 )

=
E

[X
(t

1 )X
(t

2 ) ∗].

�Par�deigma1.4:Stoqastik anèlixhpouperigr�feidiadoqik r�yhkèrmato:DÔo

opoiad potede�gmatae�naiasusqètista(e�ntokèrmadene�nai�peiragmèno�).

�Par�deigma1.5:Stoqastik anèlixhpouperigr�feithjermokras�asthnP�tra:H

autosusqètishe�naimhmhdenik .
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StoqastikèAnel�xei(3)�Stasimìthta

•Miastoqastik anèlixhe�naiSt�simhkat�thSten 'Ennoia(S
trict

S
en

se

S
tation

ary
-

S
S
S)ìtan

f
(x

t
1 ,x

t
2 ,...,x

t
k )

=
f
(x

t
1
+

t ,x
t
2
+

t ,...,x
t
k
+

t ).

'Otan,dhlad ,hapìkoinoÔ
σ.p.p.exart�taimìnoapìthnapìstash

metaxÔtwndeigm�twnkaiìqiapìtiakribe�touqronikèstigmè(parì-

moiaor�zetaih
S
S
Sgiadiakritèstoqastikèanel�xei).

•Miastoqastik anèlixhe�naiSt�simhkat�thnEure�a'Ennoia(W
id

e

S
en

se
S
tation

ary
-

W
S
S)ìtan

�

m
(t)

=
µ(stajer )kai

�

R
X

X
(t

1 ,t
2 )

=
R

(t
1 −

t
2 )(exart�taimìnoapìthnapìstashmetaxÔ

twndeigm�twn).

•
S
S
S
⇒

W
S
S.

W
S
S+gkaousian 

⇒
S
S
S.
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St�simeStoqastikèAnel�xei

•Miast�simhstoqastik anèlixhèqei�peirhenèrgeia(giat�;).

•Epomènw,dene�naidunatìnnaoriste�metasqhmatismì

F
ou

riermia

st�simhstoqastik anèlixh.
•Giathstatistik perigraf st�simwnstoqastik¸nanel�xewnstoped�o

thsuqnìthtaqrhsimopoie�taihFasmatik PuknìthtaIsqÔo( F�sma

IsqÔo)(P
ow

er
S
p
ectral

D
en

sity
-

P
S
D).

•'OpwjadoÔme,hFasmatik PuknìthtaIsqÔoperigr�feipìsogr gora

�apo-susqet�zetai�ènas ma,seanalog�ametoF�smaenìnomoteleiakoÔ

s matotoopo�operigr�feipìsogr gorametab�lletaitos ma.

Epomènw,hFasmatik PuknìthtaIsqÔoperigr�feithmèshkatanom 

thisqÔostoped�othsuqnìthta.
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St�simeStoqastikèAnel�xei(2)

•IsqÔst�simhstoqastik anèlixh:

R
x (0)

=
E

[|X
k | 2],

R
x (0)

=
E

[|X
(t)| 2].

•Fasmatik PuknìthtaIsqÔo:
S

X
(e

j
ω

T
)

=
∑

∞k
=
−
∞

R
X

(k
)e −

j
ω

k
T,

S
X

(j
ω
)

=
∫

∞−
∞

R
X

(τ
)e −

j
ω

τ
d
τ.

•Meqr shidiot twnmetasqhmatismoÔ
F
ou

rier,
R

x (0)
=

T2
π

∫
πT−

πT
S

X
(e

j
ω

T
)d

ω,

R
x (0)

=
12
π

∫

∞−
∞

S
X

(j
ω
)d

ω.
•Hautosusqètishe�naisuzug¸summetrik (con

ju
gate

sym
m

etric):

R
X

(τ
)

=
R

∗X
(−

τ
)⇒h

S
(j

ω
)pa�rneipragmatikètimè.Mpore�,ep�sh,

naapodeiqje�eÔkolaìtih
S

(j
ω
)e�naimharnhtik (p.q.

L
ee

&
M

esser-
sch

m
itt

P
rob

.
3-9).
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Eterosusqètish,Amoiba�aStasimìthta

•Eterosusqètish(cross-correlation):

R
X

Y
(t

1 ,t
2 )

=
E

[X
(t

1 )Y
∗(t

2 )].

•Oi{
X

(t)}kai{
Y

(t)}e�naiamoiba�ast�simekat�thneure�aènnoia

(join
tly

W
S
S)e�n

�hkajem�atoue�nai
W

S
Skai

�

R
X

Y
(t

1 ,t
2 )

=
R

X
Y

(t
1 −

t
2 )
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Grammik�,Qronik¸Amet�blhtaSust mata

•SÔsthma
S:Miaapeikìnishtheisìdoutousthnèxodo:

y
=

s
(x

).

•'EnasÔsthmae�naigrammikììtanisqÔounoiarqèthomoiogèneiakaithupèrjesh:

s
(
∑

i
α

i x
i )

=
∑

i
α

i s
(x

i ).
•'EnasÔsthmae�naiqronik¸amet�blhtoìtanèqeithn�diaèxodogiamiadedomènhe�sodo,

anex�rthtametopìtehe�sodoefarmìzetaistosÔsthma.

•'Enagrammikìqronik¸amet�blhtosÔsthma(L
in

ear
T

im
e

In
varian

t
-

LT
I)mpore�na

perigrafe�
�Stoqrìnomeqr shthkroustik apìkrish(im

p
u
lse

resp
o
n
se)

h
i (h

(t)).

�Sthsuqnìthtameqr shthsun�rthshmetafor�(tran
sfer

fu
n
ctio

n)

H
(z

)(H
(s

))

kaithapìkrishsuqnìthta(freq
u
en

cy
resp

o
n
se)

H
(e

j
ω

T
)(H

(j
ω
)).

•P¸mporoÔmenaperigr�youmeènaGrammikì,Qronik¸MetaballìmenosÔsthma;25


