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Development of three-dimensional particle image velocimetry using a holography
suppressing a twin-image and a reconstructed particle elongation
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In this project, the Principal Investigator develops novel phase retrieval
holography using two high-speed cameras. Conventional holography has the twin-image problem, which
defocuses reconstructed small particles at focused planes due to lack of phase information. Whereas,

the developed holography can observe clear reconstructed particles at focused planes because of
retrieving phase information. Moreover, the developed method also can record particles at over 1000
fps as high-speed imaging. Additionally, the investigator establishes a novel particle detection
method using phase reversing at a focused position. Finally, observation of trajectories of
microparticles, microbubbles, and microdroplets were conducted by using these developed methods in
three-dimensional volume.
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