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4-frames:

8-frames:

1-frame, 
FFT:

Fringe-locus function mod[2]: actual distributions
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Recovered optical phase
Fringe-locus function mod[2]
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Recovered wrapped phase
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Fringe-locus function mod[2]: actual distributions
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4-frames:

8-frames:

1-frame, 
FFT:

Pre-processing: filtering (recommended but not 
necessary in phase unwrapping)

Spatial filtering:

 Separate numerator (sine)

 Separate denominator (cosine)

 Filter numerator and 
denominator separately:

 Low-pass filter

 Median filter

 Adaptive

 Fourier

 Other

 Phase re-evaluation
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Convolution in the frequency domain: ),(),(),( vufvuDvu
T
D ffWffQffQ 

 

 

Original interferogram Filtered interferogram

Pre-processing: filtering

Inverse Fourier transformation: )},({),( 1
vuD

'
D ffQnmQ T

Fourier filtering of sine/cosine images
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Pre-processing: filtering
Fourier filtering of sine/cosine images

 

Filtered 
sine image:

Filtered 
cosine image:
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Phase unwrapping of phase mod[2]
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),( vuWrapped phase:

Unwrapped phase:   ),(2),(),( vuNvuvuU 

),( vuN Round(fringe orders)
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Row-by-row / Column-by-column algorithm
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Line unwrapping:

dC signed integer

,1 unwrapping threshold
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Row-by-row / Column-by-column algorithm
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Row-Column algorithm
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Edge following algorithm
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Edge following algorithm
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Edge following algorithm
Part II
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Edge following algorithm: FIFO queue

(a) 4 connected pixels to processed pixel are added to the queue, (b) the next
pixel to be processed is taken from the queue and after processing, the
unprocessed pixels contained in the 4 connected pixels surrounding the processed
pixel are added to the queue.
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Example: interferogram with open-fringes

Wrapped phase

Unwrapped 
phase

Interpretation

Need:

Camera calibration & 
Sensitivity Vector
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Wrapped phase

Unwrapped 
phase

Interpretation

Example: interferogram with closed-fringes

Need:

Camera calibration & 
Sensitivity Vector
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Recommended Reading Assignment

Papers by

1) Ge at al.; (2001). “Coordinate-transform technique for closed-
fringe analysis by the Fourier-transform method

2) Takeda et al., (1982). “Fourier-transform method of fringe-
pattern analysis for computer-based topography and interferometry.”


