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PORNTIP CHUAMCHAITRAKOOL : OBJECT SIZE EXTRACTION
FROM IN-LINE HOLOGRAMS BY USING WIGNER-VILLE
DISTRIBUTION. THESIS ADVISOR : PROF. JOEWONO WIDJAJA,

Ph.D. 85 PP.

IN-LINE HOLOGRAPHY/WIGNER-VILLE DISTRIBUTION/OBJECT SIZE

MEASUREMENT/ROD-SHAPED OBJECT

A non-iterative method for extracting object size from an in-line hologram by
using Wigner-Ville distribution (WVD) is proposed in this thesis. To implement the
proposed method, the mathematical expression of the WVD of a simplified in-line
hologram of a rod-shaped object is first derived. From the mathematical derivation of
the WVD of the hologram, it is found that two coefficients of the WVD output at the
half length of the holograms give a direct relationship between the object size and the
local frequencies. By taking this property into account, the WVD can give
information on the object size. The object size calculated by the proposed method is
found dependent upon the spatial-frequency resolution of the WVD. This causes the
accuracy of the object size measurement to directly rely on the resolution of the CCD
sensor being used for the hologram recording. In order to improve the measurement
accuracy of the proposed object sizing method, the hologram length is extended by
using a flip and a replication process. The feasibilities of the object sizing method
with and without using a flip and replication technique (FRT) are experimentally

verified. The results show that the object size can be precisely extracted by using the



WVD. The accuracy of object size measurement at the shorter recording distance is
able to be improved by using the FRT. Thus, the proposed method is suitable for

sizing in-line object holograms recorded by low-resolution image sensors.
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