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Abstract

The fringe pattern obtained through a DHM (Digital Holographic Microscopy) contains the thickness information of the sample.
However, there is a disadvantage that the data capacity is large. Therefore, a compression method that can reduce the data size
while minimizing damage to the thickness information of the sample contained in the fringe pattern is required. This paper
presents the phase compression method and confirmed through experiments that the phase compression method is more efficient
that the fringe pattern compression method used in JPEG Pleno Holography. As a result of evaluation using RMSE, BD-Rate and
PSNR the phase compression method showed up to 92.39% improvement in performance than the fringe pattern compression
method. In addition, experiment were conducted under various conditions to compare and analyze the compression performance for
each condition. In the case of the fringe pattern compression method, it includes not only the phase information for calculating the
thickness of the sample but also other information, whereas the phase compression method compresses only the phase information
after removing unnecessary information from the fringe pattern. It is judged to have high performance.
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Table 1. WUT Dataset

Number Name Size
1 Brain Tissue 2464%2056
2 HaCaT cell culture 2464%2056
3 HaCaT single cell 2464x2056
4 PMMA spheres 2464x2056
5 USAF 2464x2056
¥ 2. Maynooth H|O|E{Al
Table 2. Maynooth Dataset
Number Name Size
1 KRasV12_213 1024x1024
2 KRasV12_213 1024x1024
3 MDCK_KRasV12_210 1024x1024
4 MDCK_KRasV12_211 1024x1024
5 MDCK_wild_000 1024x1024
6 MDCK_wild_002 1024x1024
7 MDCK_wild_009 1024x1024
8 MDCK_wild_053 1024x1024
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¥ 12. [O2! 19] BD-Rate (Reference: Fringe Pattern, Test: Phase)
Table 12. [Fig 19] BD-Rate (Reference: Fringe Pattern, Test: Phase)
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¥ 13. [2& 20] BD-Rate (Reference: PUMA, Test: DCT-Based)
Table 13. [Fig 20] BD-Rate (Reference: PUMA, Test: DCT-Based)
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¥ 14. [O% 21] BD-Rate (Reference: HEVC, Test: VWC)
Table 14. [Fig 21] BD-Rate (Reference: HEVC, Test: VVC)
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¥ 15. [O2! 23] BD-Rate (Reference: Fringe Pattern, Test: Phase)
Table 15. [Fig 23] BD-Rate (Reference: Fringe Pattern, Test: Phase)
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¥ 16. [12 25] BD-Rate (Reference: Fringe Pattern, Test: Phase)
Table 16. [Fig 25] BD-Rate (Reference: Fringe Pattern, Test: Phase)

FEATURE (@) () (©) (d)
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¥ 17. [O% 26] BD-Rate (Reference: PUMA, Test: DCT-Based)
Table 17. [Fig 26] BD-Rate (Reference: PUMA, Test: DCT-Based)
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