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PARTICLE HOLOGRAMS/IN-LINE HOLOGRAPHY/WAVELET

TRANSFORM/DIGITAL ANALYSIS

New digital methods for sizing and tracking particles from in-line particle
holograms by using wavelet transform (WT) are studied. The holograms are obtained
by capturing the interference pattern with a charge-couple device (CCD) sensor. In
the study, the recording distance is extracted by computing the WT of the holograms.
The WT output gives the space-frequency information of the interference pattern
which are determined by the recording distance. As for the particle size, two digital
methods are studied. The first method is based on the determination of the minima
positions in the space domain by using the envelope function reconstruction method.
The second method extracts the frequency of the carrier signal at the minima positions
by computing absolute values of the WT. The feasibility of the methods is verified by
analyzing the simulated and the experimentally generated holograms of line and
spherical objects. Analysis of the system performance of the methods for the case of
the holograms of the single and the multiple objects are discussed. The analysis for
the hologram of the single object is based on the finite size and finite resolution of the
employed CCD sensor. As for the case of multiple objects, the hologram can be
approximately represented by summation of the interference patterns of the individual
objects. Thus, the system performance depends on the separation between the WT of

each interference pattern in the WT domain. The equations that determine the



required separation between each hologram are derived and are verified by analyzing

the simulated holograms of the multiple line and spherical objects.
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