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Impedanser
Resistans R u(t) = Ri(t) Zr=R
Induktans L u(t) = L%i(t) Z5, = jwL
Kapacitans C' i(t) = C%u(t) Zc = _]w%
Faltning
Tidskontinuerlig (axb)(t) = [ a(T)b(t —7)dr
Tidsdiskret (a*b)[k] =, alm]blk —m)]
Filterteori
Frekvensfunktion H(w) = Uy(w)/Uin(w)
Amplitudkarakteristik |H(w)]
Faskarakteristik arg{H (w)}

dB-begreppet (effekter) 10 - log(P1/P2)
(spanningar) 20 - log (U1 /U3)

Gransvinkelfrekvenser Vinkelfrekvenser dér | H (w)| sjunkit en faktor v/2 (motsv. 3 dB)
fran sitt max-varde.

Sampling
Sampelperiod T
Sampelfrekvens fs = 1/T;
Sampelvinkelfrekvens ws = 27 /T
Tidsuttryck y[k] = x(nT)

Frekvensuttryck (Poisson) Y[Q] = A ¥, X (W) = £, X((Q—m2m)f)

Informationsteori

Nedan antas att X &r en stokastisk variabel som tar vérden x,,, m € {1,..., M}, med
sannolikheter p,, = Pr{X =ux,,}. Vidare &r Y en stokastisk variabel som tar vérden y,,
n € {1,...,N}, och p ar en sannolikhet.

Shannoninformation —log,y(p)
Entropi H(X)=H(p,....pym) = — Sm—1 Pm 1083 (pm)
Binéra entropifunktionen  Ha(p) = H(p,1—p)
Betingad entropi HY|X)=>, HY|X=2,) pn
dar vi har HY|X=x,)=

= H(Pr{Y:yllX:mm}, . ,Pr{Y:yN\X:xm})
Omsesidig information I(X;Y)=H(Y)-HY|X)
Antal typiska binira sekv. (p]y\/) ~ 2N Hz(p)
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Tidskontinuerlig fourierserieutveckling

Periodtid
Grundfrekvens
Grundvinkelfrekvens
Transformuttryck

Inverstransformuttryck

Det minsta T' # 0 sadant att z(t + T') = z(t) géller for alla t.

fo=1/T

wo = 27T/T
D _T to
2(t) = ¥, Duelment

2-D Kontinuerliga Fouriertransformer

Definition:

Reell signal:
Linjaritet:
Translation, spat:
Translation, frekv:
Skalning:
Faltning:
Korrelation:
Multiplikation:

Derivering i x:
Derivering i y:

Laplace:

Generell lintrans:

Rotation:

Separabel funktion:
Diracpuls:

Box:

Bo6jd pyramid:

Gauss:

Spatialdomén z,y €R

/ F(u,v) eﬂﬂ(mﬂw) dudv

(x,y) reell
afl(x,y) +bf2(z,y)
flx—a,y—b)

(2 tby) £y )
f(ax,by)

(f *9)(z,y)
(fUg)(z,y)
f(@,y) - g(z,y)

%f(%y)
2f(ﬂc,y)
V f r,y)

to+T x(t)e=Imwot dt

Fourierdomén, u,v € R

/ f T y e—J2m J:u-l-yv)dxdy

F(—u,—v) = F*(u,v)
aFy(u,v) + bFy(u,v)
67j27r(au+bv)F(u’,U)
F(u—a,v—0)
(1/labl) - F(u/a,v/b)
F(u,v) - G(u,v)
F*(u,v) - G(u,v)

(F *G)(u,v)

j2mu - F(u,v)
j2mv - F(u,v)

— 47 (u? + %) - F(u,v)

1 _
| det A| (A7) "), u=
F(Ru), u= B

sinc(u) - sinc(v)
sinc?(u) - sinc?(v)

—m(u?4v?) —mu?  _—mv

e =€ - e

2
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Definitioner, Egenskaper och Samband

DFT och IDFT, 2D:

N—-1M-1
k l _ Z f e—j27r(nk/N+ml/M)’
n=0 m=0
1 21 (nk/N+mi /M)
m(n +m
fln,m] = N7 Flk,1] - € / /
k=0 [=0

Parseval’s formel, 2D:

//Z Flz,y)g* (z,y) dedy :/o; Fu, )G (u, v) dudy

Peak Signal to Noise Ratio, PSNR (decibel, dB; Mggna1 4r signalens maximala vérdet):

noise

M2
PSNRag = 101log;, (%‘m)

Nagra diskreta faltningskérnor

e Byta fran z- till y-led hy=hxT

e 1D ocentrerad lagpass (i z-led) b = [ 1 [ 1 |/2

e 1D ocentrerad differens (i z-led) d = {1 | -1

e 1D centrerad lagpass (i z-led) b2=b*b
e 2D lagpass bb2=b2*b2"T

e Centrala differensen (i z-led) d2=b*d
e Sobel (i -led) sx=d2#*b2T

e 1D Laplace (i z-led) 1=d*d

e 2D Laplace 11=1+1T

Dilation
a®b=[axb>1]

Erosion (A &r antal pixlar i a)
a©b=[aldb=A]



