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refraction of light through a prism



https://www.britannica.com/technology/prism-optics
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N
Jim > ) = o RIS G, BT S5
< {u(t)} AtEARZEE] s _ERYFEHLIEFE (stochastic process);
. lim ;;um) % . B SR

Bl FE E S

A stochastic process is a mathematical object usually defined as a sequence of
random variables, where the index of the sequence has the interpretation of time.
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https://en.wikipedia.org/wiki/Stochastic_process

(5%) “FFal#E (stationary process)

’x(0);t e TRIM AT R
« IMEZ t €T, ux(t) = E(X(t)) = Constant, 12 A pux;

cIHER L+ T e T BERER R(L 4+ 7) = EX(OX(t+ 7)], REMEZE T B
EREY, 1B A R(T),

M {x(t);t € T} AEFFAITFE (wide sense stationary process).

*EREFLEIE X(1), t € TR—ANEHLERENIEE, BEXHEBRN T, HRE(XO?) < +oo,
MFREEHLT IR — M BT 72
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B %31 (ergodic process)

TE X
& {X(t); —o0 <t < oo} AFFETLIE £

T

(x(t)) = lim ZiT [ xo

FRATIZAE EE X TFEL 7. &

X(OX(t+ 7)) = lim 1/T X(O)X(¢t + 7)de. M
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B %31 (ergodic process)

7E X
B’ {X(1); —oo < t < oo} AFEFZIHEE.
<&

X)) = EX(O)] = pox-
PAREER 1 Bz MId R HER A RS HEM
- BTG
X(OX(t+ 7)) = EX(OX(t + 7)] = R(T). ®)

umz 1AL M RMSEERESHEN
B X MEERBMBRXEHBIEESHENE WX 2 @) &S

21132 (ergodic process).
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BT A R (ergodic process)
— A SRR BENL R, (EA RS ST &l .

' A{X(t) =¥, —oco <t < oo}, HAf Y AFEHE EP(Yfl)—P(Y 0) = 1.
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https://dsp.stackexchange.com/questions/1167/what-is-the-distinction-between-ergodic-and-stationary
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a1 Tim S ut) = DR 2?

N—00
n=1

gt i k. Stationarity
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B lim LS ut0) = R (o, AT R
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R S uREA OIS i

BEHLIES () MEHIHERA:

3 B kR £ 7 (Parseval-Plancherel identity)

It states that the integral of a function’s squared modulus is equal to the integral of
the squared modulus of its frequency spectrum.

JCREY ®

WABH BN ) = [ o anso = 5 [ He)etas
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https://en.wikipedia.org/wiki/Plancherel_theorem

R S uREA OIS i

EIEBEHIES f(t) MERE f(0) :
o), te (-T,T)

0, otherwise

B3 ()@, f(¢) B E AR e 4 R(0) e
w0 =5 [ S+
= [ A = 0 ) P R
EEEE S(w) EX: (5(w) 7 R() FIEEM ETHR)
Sr(w) = fm \/‘f Je ] * T2 s(w). @)

2 ;”),z*g
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fr(t) = «




|

SRS AIES )

YT () SR s(w) X FR
HINREZEHNEX & (4) FEAE/RER & 3) &
£(t) = i/OO S(w)dw.

21 J_

IR L S(w) S BREL R(D) 1Y KA
HEIN-SEEREIE (Wiener-Kinchin theorem):
R(t) == s(w).

FH R BREL R(e) SREDLIE S f() 1R

7)f(r +t)) = lim —/ fOf(r + t)ar = lim ifT( t) * fr(—t).
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https://en.wikipedia.org/wiki/Wiener-Khinchin_theorem
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Motivation
< @RI B A E R 8 F SIS R = 18]/ S B B AR R iR A

B 3: Z R o ERE
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https://www.britannica.com/technology/prism-optics

FRENREEEUE : I T) 2125 1) Y S i

Definition

An assumption that advection contributed by turbulent circulations themselves is
small and that therefore the advection of a field of turbulence past a fixed point can
be taken to be entirely due to the mean flow.

It only holds if the relative turbulence intensity is small; that is,

u
- <1
u

where U is the mean velocity and u is the eddy velocity. Then the substitution t = x/U
is a good approximation.

R(E) S5 R(Y) = i/m S(w)e™ duw.
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fisfeis (premultiplied spectra)

B A0, ThRIEZEAFH (W) = S.
S(w)Aw ~ wS(w)Alog(w).
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S wS(w)*)
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Sw)Aw /
25 mu//
0 0 30 0 & Ed 100 T Tog(20) log(30)
w log(w)
= 4 B == Th 2zt . . it
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Example: correlation in PIV

See OpenPIV.

\)

o

Open source Particle Image Velocimetry

6: OpenPIV arrow

= I:ﬁ)’z). 2
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https://openpiv.readthedocs.io/en/latest/index.html

P>

KT ERIXT y BT zero padding BYRE, JLE%-

The correlation z of two d-dimensional arrays x and y is defined as:
z[...,k,...1 = sum[..., i1, ...] x[..., i_,...] * conj(y[..., i_L - k,...1)

This way, if x and y are 1-D arrays and z = correlate(x, y, 'full') then

|l|[-1
Ak = (xy)(k—N+1) = > @iyf 1o,
1=0

for b =0,1,..., [z|| + [y]| - 2

where ||z|| is the length of x, N = max(||z]/, ||y]|), and ¥y, is 0 when m is outside the range of y.

[&] 7: correlation funciton in scipy

i f
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https://dsp.stackexchange.com/a/745/65250
https://docs.scipy.org/doc/scipy/reference/generated/scipy.signal.correlate.html

	预备知识
	平稳过程
	各态历经性
	平稳过程的功率谱密度

	泰勒冻结假定
	How to do wave-number spectrum

