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Study of High Performance Method for Particle Measurement in 3D-space Based on
Digital Holography
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In this research, some techniques have been developed for improving the
performance of digital holographic particle measurement method in precision and accuracy. Digital
holography is an optical method in which objects in 3D space are recorded as interference fringes on

a digital image and the information is measured by analyzing the image on a PC based on wave
optics. Target objects are small particles, droplets and bubbles of 1-100micron in diameter, for
example fuel spray and particulate matter in atmosphere. Three post-processing techniques are
presented mainly for improving the measurement accuracy of object size and 3D position and the
performance of the techniques is evaluated in numerical simulation and in experiment. The test
results show that each technique is effective for increasing the accuracy and reliability of
measurement results on target objects. Application to water spray shows the feasibility of the
present techniques in real measurement of multiphase flows.
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