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Two-Dimensional Frequency Estimation for Fringe Analysis by Phase Gradient Detection

Katsuichi KITAGAWA”

A new frequency estimation technique is proposed, which enables us to estimate two-dimensional frequencies of interferometric
fringes with high accuracy and low computational cost. It is accomplished by phase gradient detection, where phases are calculated
by a local model fitting algorithm for carrier pattern analysis. The algorithms used and experimental results are presented.
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Fig. 1 Optics of spatial carrier interferometry.

Fig. 2 Interferogram with carrier fringes.

470nm

530nm LED G
3 11)
RGB

Fig.3

2.1



Color Image

Color Decompaosition

B

IG

Crosstalk Compensation

I

Frequency Estimation

T

Phase Calculation

I

Unwrapping

¥

Height

Fig. 3 Flowchart of three-wavelength

Prony

2.1 1

Fig. 2

single-shot interferometry.

0.4%

Fig. 2

12)

11) 13)

9(X) = Acos(2fx+ ¢(X))

A

f AX)

fo

g'(x) = A'cos(2f )X+ ¢'(X))

M

()

278X+ ¢(X) = 278 X+ ¢' (X)

# (%)

9'(x) =27(f = f)x+4(X)

f-f

$(x)=

g0 x|
)

M

()

3)

Q)

f = fy+(dg (X)/dx)/ 27 )

dg /dx 2
2 (X],Xz)
41 9
f=fo+1/27)(#',-8")/(% — %) (6)
f
42
2.2 2
2 H @ @
g(x, y) = Acos2af X+ 27,y + B(X, ¥)) @)
g'(x. y) = A'cos(2rf g X+ 27 o y + ' (X, ) ®)
(% y)=2x(f, — f,0)x+27(f, - f0)y+d(xy) ©
6]
X y
fy = o +(dg (X, y)/dX)/ 27 (10)
fy, = fyo +(d¢ (x,y)/dy)/2x (11)
3.
3.1 1
3.1.1
g(x) = cos(2afx)
f=0.020 gx) (-0.1,40.1)
fo =0.019 5%
25
3.1.2
Fig. 4 A1
#(0) 0
1.5
. 1.0
g 0.5 ——data
g 08; ——model
= 0.5
-10
-1.5

0 100 200 300 400 500

xposition (pivel)

Fig. 4 Observed data and model function.
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Fig.5 Phase gradient.
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Fig.6 Two-dimensional frequency estimation.
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Fig. 7 Two-dimensional phase map.
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Fig. 8 Phase profiles along three selected lines.
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