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According to cognitive-field theory, visual perception and reality are important
for 3-D object identification and recognition because 3-D object information is defined
by the geometry of its surface profile. This thesis proposes a method to improve
morphological analysis of line-shaped particles by visualizing interactively 3-D particle
images reconstructed from digital inline holograms. In order to implement the
proposed method, the numerical reconstruction is done row-by-row from the digital
particle holograms. After measuring the particle position and its diameter from each
row of the hologram image, the whole shape of the particle image is digitally created
as 3-D array data and then displayed onto a computer monitor. The interactive
visualization is controlled by the user’s hand movements detected by a low-cost
webcam. As a result, 360-degree rotation ansles of the reconstructed particle can be
interactively controlled and displayed onto the monitor. The proposed method has
advantages over the previous works in that firstly, the particle information
reconstructed from the digital holograms can be visualized in the digital space. Unlike
Windows Mixed Reality which requires headsets, the proposed visualization of the 3-D
particle can be interactively controlled via a webcam of a computer. Thirdly, the
proposed method does not only improve visual perception and a reality sense of a

user, but also the accuracy of morphological analysis of the particle.
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