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Keyword: Digital holography, Wigner-Ville distribution, Line-shaped particle sizing, 3D

particle reconstruction

This thesis presents a new method for extracting the size of line-shaped
particles from in-line holograms using a single coefficient of the Wigner-Ville
distribution (WVD). The advantages of this proposed method are that the size of the
particle can be measured without searching for particle position as in the conventional
methods. Besides having a faster response, it is free from errors in depth-search. The
proposed method has been further developed for 3D profile reconstruction of the
line-shaped particles using the information on particle depth position obtained using
the WVD. The sizing and reconstruction feasibilities of the proposed method are
experimentally verified by analyzing in-line holograms of 80 and 100 um diameter
polycarbonate microtubes. The holograms were recorded at different orientations and
depth positions with a 543.5 nm laser and CCD sensor. Theoretical analysis of the
performance of the proposed method shows that the ranges of size measurement and

reconstruction are dependent on the recording distance and the sensor resolution.
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