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Abstract

In this paper, we propose a method of compressing digital hologram standardized data provided by JPEG Pleno. In numerical
reconstruction of digital holograms, the addition of random phases for visualization reduces speckle noise due to interference and
doubles the compression efficiency of holograms. Holograms are composed of completely complex floating point data, and due to
ultra-high resolution and speckle noise, it is essential to develop a compression technology tailored to the characteristics of the
hologram. First, frequency characteristics of hologram data are analyzed using various wavelet filters to analyze energy
concentration according to filter types. Second, we introduce the subband selection algorithm using energy concentration. Finally,
the JPEG2000, SPIHT, H.264 results using the Daubechies 9/7 wavelet filter of JPEG2000 and the proposed method are used to
compress and restore, and the efficiency is analyzed through quantitative quality evaluation compared to the compression rate.
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Fig. 1. JPEG Pleno Hologram, Dices1080p, Ballet1080p, Piano1080p: (a) real and (b) imaginary hologram, (c) amplitude of the numerical re-

construction hologram
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Table 1. Result of 1 Level Adaptive Wavelet Transform (%)

Level Filter LL LH HL HH
Daubechies 9/7 22.82 25.32 24.68 2718
Daubechies 6 23.43 25.37 24.77 26.43
1 Level Bi-Orthogonal 3.9 39.36 23.78 23.09 13.76
Bi-Orthogonal 5.5 17.93 24.71 24.15 33.19
Reverse Bi-Orthogonal 3.9 11.86 22,92 22.44 42.78
Reverse Bi-Orthogonal 5.5 30.00 2517 24.48 20.34
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Table 2. Energy compaction of adaptive wavelet transform according to filter type (%)

Filter Level LL LH HL HH
Bi-Orthogonal 3.9 1 39.36 23.78 23.09 13.76
Reverse Bi-Orthogonal 3.9 2 12.25 32.79 14.93 40.04
Bi-Orthogonal 3.9 3 7.28 14.76 25.99 244
Daubechies 6 1 26.43 25.37 24.77 23.43
Bi-Orthogonal 3.9 2 42.02 23.06 22.58 12.34
Reverse Bi-Orthogonal 3.9 3 7.94 20.43 19.91 51.73
Reverse Bi-Orthogonal 3.9 1 11.86 22.92 22.44 42.78
Reverse Bi-Orthogonal 3.9 2 7.98 20.16 20.49 51.37
Reverse Bi-Orthogonal 3.9 3 10.67 22.01 21.78 45.54
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Table 3. Compression rate change due to overhead data of adaptive wavelet transform

compression ratio / bits

200:1 / 331,776 bits

DWT Level Overhead bits Changed compression ratio / bits
10 bits 199.99:1 / 331,786 bits
15 bits 199.99:1 / 331,791 bits

20 bits 199.98:1 / 331,796 bits
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Fig. 11. Original, H.264, JPEG2000, SPIHT, the order of the proposed method from the top of the reproduction result after compression and
numerical reconstruction at 100:1 compression rate (a) Dices1080p, (b) Ballet1080p, (c) Breakdancers1080p, (d) Piano1080p
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