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Development of multi-wavelength digital holography for highly accurate particle
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In this research, a high-performance digital holographic system has been
developed for simultaneously measuring various quantities on small particles or droplets of about 10
micro meter in diameter distributed in three-dimensional space with high number density.
Performance improvement is achieved by applying a phase retrieval technique to color hologram images
to eliminate the noisy effect of conjugate image fringes on the background and by employing a new
deconvolution technique to suppress the depth elongation of particle i1mage numerically reconstructed
from hologram image. Performance tests are carried out in numerical simulation and experiment to
show the feasibility of the developed system in particle measurement.
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