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optical band 380 nm - 770 nm

(source: Schneider Optics Inc.)
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theta= 20 deg.    not pol.
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theta= 30 deg.    not pol.
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theta= 40 deg.    not pol.
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theta= 50 deg.    not pol.
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theta= 60 deg.    not pol.
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theta= 70 deg.    not pol.
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theta= 80 deg.    not pol.
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CCD

P1
P2

P3

θ

slope s

mean water level ζ = 0
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ζ/
ζ 0

x [rad]

ζ/
ζ 0

x [rad]

ζ/
ζ 0

x [rad]
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n
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λ = 16ζ0

λ
ζ0

θ = 10o

θcr = 22.5o

θ = 30o

θ = 10o

θcr = 22.5o

θ = 30o

Pa

Pb

Pc

a)

b)

c)

isogonal:

as shown in
diagrams:

λ

ζ0

θ = 10o

θcr = 22.5o

θ = 30o

s x
 =

 ta
n(

π/
2-

θ c
r)

s x
 =

 ta
n(

π/
2-

θ c
r)
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3D FFT(G(Θi))

image sequence
in world coordinates

G(Θi)

|G(Θi)|
2 3D variance spectrum

G(Ωi)

filter
F(G(Ωi))

3D complex spectrum
G(Ωi)

Re(G(Ωi)); Im(G(Ωi))

^

^ ^

^

filter
F(G(Ωi))

filtered
3D variance spectrum

GF(Ωi)

filtered
3D complex spectrum

GF(Ωi)
^

2D FFT-1(GF(Ψi))
^

selection of
Ψ-plane

filtered complex
Ψ-plane
GF(Ψi)
^

filtered
phase and amplitude

pattern
GF(x,y), ΦF(x,y)

3D FFT-1(GF(Ωi))

filtered
3D image sequence

GF(Θi)
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3D FFT(G(Θi))

image sequence
in world coordinates

G(Θi)

3D complex spectrum
G(Ωi)

Re(G(Ωi)); Im(G(Ωi))

^

^ ^
|G(Θi)|

2 3D variance spectrum
G(Ωi)

thresholding
c(G(Ωi)) G(Ωi)

binary mask
B2(Ωi)

spectral bin
selection

subset
If Iω,ϕ(ω)

U

filter bank
design

filter bank
Mg = {fg(kx,m,ky,m,ωk,a,b,θ)}

filter bank
selection

filter-bank subset
Mg,o Mg

U

dispersion
relation

frequency-direction
set

Iω,ϕ(ω)={ωk,ϕk,l(ωk)}

filtering

set of DDF-bins
MG={G(Ψi)}g,o

^

spectral derivation
ikx, iky

set of derivatives
My,G, Mx,G

2D FFT-1

one-component sets
My,G, Mx,G

5D spectrogram
calculation and

correction

5D spectrogram
G(Ωi,Ri)
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logarithmic scale Area A
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logarithmic scale
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Gabor filtered global power spectrum
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local wavenumber spectrum
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local 3D pow. spec., omega =  4.602e+00 rad/s
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local 3D pow. spec., omega =  4.909e+00 rad/s
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local 3D pow. spec., omega =  5.216e+00 rad/s
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local 3D pow. spec., omega =  4.755e+00 rad/s
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local 3D pow. spec., omega =  5.369e+00 rad/s
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Ω
local 3D pow. spec., omega =  5.676e+00 rad/s
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local 3D pow. spec., omega =  5.829e+00 rad/s
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local 3D pow. spec., omega =  5.983e+00 rad/s
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local 3D pow. spec., omega =  6.136e+00 rad/s
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local 3D pow. spec., omega =  6.289e+00 rad/s
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local 3D pow. spec., omega =  6.443e+00 rad/s
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local 3D pow. spec., omega =  7.056e+00 rad/s
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local 3D pow. spec., omega =  7.210e+00 rad/s
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local 3D pow. spec., omega =  8.130e+00 rad/s
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local 3D pow. spec., omega =  8.283e+00 rad/s
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local 3D pow. spec., omega =  8.437e+00 rad/s
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S(ξ) t =   0.00 s − 10.20 slope gauge sg (______): −5.03 slope opt so (− − −): = −3.30beta_k:  0.87
IDW: /net/gmssun8/export/home/senet/daten/ced/sonden/data/al10011.p4
IDC: /net/grhsun2/export/home/seemann/TsaiModel/pro/daten/ced/faaaf/_c/cfaaaf_s0.pspec_om
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S(ξ) t =   0.00 s − 10.20 slope gauge sg (______): −4.16 slope opt so (− − −): = −4.47beta_k: −0.16
IDW: /net/gmssun8/export/home/senet/daten/ced/sonden/data/al20011.p4
IDC: /export/home/senet/pro_bib/Calibration/cfaada_s0.pspec_om
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S(ξ) t =   0.00 s − 10.20 slope gauge sg (______): −5.03 slope opt so (− − −): = −2.62beta_k:  1.21
IDW: /net/gmssun8/export/home/senet/daten/ced/sonden/data/al10011.p4
IDC: /net/grhsun2/export/home/seemann/TsaiModel/pro/daten/ced/faaaf/_c/cfaaaf_s7.pspec_om
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S(ξ) t =   0.00 s − 10.20 slope gauge sg (______): −4.16 slope opt so (− − −): = −3.83beta_k:  0.17
IDW: /net/gmssun8/export/home/senet/daten/ced/sonden/data/al20011.p4
IDC: /export/home/senet/pro_bib/Calibration/cfaada_s7.pspec_om

(____) βw = -5.03, (---) βo = -3.3, βk = 0.87 (____) βw = -4.16, (---) βo = -4.4, βk =-0.16

(____) βw = -5.03, (---) βo = -2.62, βk = 1.21 (____) βw = -4.16, (---) βo = -3.83, βk =0.17
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