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SAOWAROS DAWPRATEEP : EXTRACTION OF 3-D OBJECT
POSITION FROM IN-LINE HOLOGRAMS BY USING MINIMUM
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A new method for extraction three-dimensional object position from in-line
holograms is proposed by using Wigner-Ville distribution (WVD). The proposed
method has an advantage over conventional methods in that it is noniterative. The
object position can be extracted without image reconstructions and sharpness
measurements. The shortest position that can be measured is determined by the
Nyquist sampling theorem, while the longest one depends on a minimum position of
the fringe envelope. It is found that the WVD coefficients of a hologram fringe are
mainly confined along a diagonal stripe intercepted at the origin of the WVD plane.
The slope of this diagonal stripe is proportional to the object position. One of the
coefficients always has a minimum amplitude, regardless of the object position. By
detecting the position of this coefficient, the object position can be accurately
measured. A feasibility of the proposed method is experimentally verified by
analyzing the in-line holograms of a microtube with a diameter 100 um at different

positions.
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