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sthnper�ptwshtwnt.m.,k�poie
idiìthtè
tou
.
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Stoqastikè
Anel�xei
(2)

•Genik Perigraf :meqr shapìkoinoÔ

σ.p.p.( 

σ.m.p.).Giapar�deigma,hpijanìthta

tade�gmata
k

=
1
,
2
,
.
.
.
,
Nth
stoqastik 
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�naiapìkoinoÔgkaousianè
t.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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Stoqastikè
Anel�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�twnkaiìqiapìti
akribe�
tou
qronikè
stigmè
(parì-

moiaor�zetaih
S
S
Sgiadiakritè
stoqastikè
anel�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�sime
Stoqastikè
Anel�xei


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

•Epomènw
,dene�naidunatìnnaoriste�metasqhmatismì


F
ou

riermia


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

th
suqnìthta
qrhsimopoie�taihFasmatik PuknìthtaIsqÔo
( F�sma

IsqÔo
)(P
ow

er
S
p
ectral

D
en

sity
-

P
S
D).

•'Opw
jadoÔme,hFasmatik PuknìthtaIsqÔo
perigr�feipìsogr gora

�apo-susqet�zetai�ènas ma,seanalog�ametoF�smaenì
nomoteleiakoÔ

s mato
toopo�operigr�feipìsogr gorametab�lletaitos ma.

Epomènw
,hFasmatik PuknìthtaIsqÔo
perigr�feithmèshkatanom 

th
isqÔo
stoped�oth
suqnìthta
.
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St�sime
Stoqastikè
Anel�xei
(2)

•IsqÔ
st�simh
stoqastik 
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�rneipragmatikè
timè
.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�sime
kat�thneure�aènnoia

(join
tly

W
S
S)e�n

�hkajem�atou
e�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:Miaapeikìnishth
eisìdoutousthnèxodo:

y
=

s
(x

).

•'EnasÔsthmae�naigrammikììtanisqÔounoiarqè
th
omoiogèneia
kaith
upèrjesh
:

s
(
∑

i
α

i x
i )

=
∑

i
α

i s
(x

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

anex�rthtametopìtehe�sodo
efarmìzetaistosÔsthma.

•'Enagrammikìqronik¸
amet�blhtosÔsthma(L
in

ear
T

im
e

In
varian

t
-

LT
I)mpore�na

perigrafe�
�Stoqrìnomeqr shth
kroustik 
apìkrish
(im

p
u
lse

resp
o
n
se)

h
i (h

(t)).

�Sthsuqnìthtameqr shth
sun�rthsh
metafor�
(tran
sfer

fu
n
ctio

n)

H
(z

)(H
(s

))

kaith
apìkrish
suqnìthta
(freq
u
en

cy
resp

o
n
se)

H
(e

j
ω

T
)(H

(j
ω
)).

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


