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Abstract

This study presents development of digital particle holographic system and its application to spray field to measure three-
dimensional velocities and sizes of spray droplets. A double exposure hologram recording system with synchronization sys-
tem for time control was established and digital holograms can be recorded in a short time interval. To process recorded
holograms, the correlation coefficient method was used for focal plane determination of particles. To remove noises and
improve the quality of holograms and reconstructed images, the Wiener filter was adopted. The two-threshold and image seg-
mentation methods were used in binary image transformation. For particle pairing, the match probability method was adopted.
The developed system was applied to spray field and three-dimensional velocities and sizes of spray droplets were measured.
The measurement results of digital holographic system were compared with those made by laser instruments, PDPA(Phase
Doppler Particle Analyzer), which proved the feasibility of in-line digital particle holographic system as a good measurement

tool for spray droplets.
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