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Abstract Since digital holographic technology has a broad application prospect in the field of three-
dimensional particle field measurement, this paper designs and implements a particle hologram
reconstruction algorithm based on FPGA. In this paper, a new design architecture and
implementation scheme are proposed for the scenarios with high real-time requirement, large and
variable hologram size, large reconstruction cross-section but limited hardware resources. The
overall structure has three dimensions of independence, showing hierarchy and regularity. The
specific design includes coping strategy of fixed-point number overflow and precision loss, field
generation scheme of phase-shift function without lag and efficient data loading and storage scheme,
etc., which solves all the problems in the mentioned scenario. The experimental results show that
the structural similarity between the FPGA particle hologram reconstruction and the reference value
is 99.8%, so the system has high accuracy. When the hologram size is 256>256, 512>512,
1024x1024 and 2048>2048, the reconstruction time is reduced by 47.6%, 49.3%, 20.9% and 84.6%,
respectively, compared with previous studies, therefore the speed is significantly improved.

Key words holography; particle measurement; digital reconstruction; image processing; Field-
Programmable Gate Array (FPGA)
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