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SPIHT-based Subband Division Compression Method for
High-resolution Image Compression
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Abstract

This paper proposes a method to solve problems that may occur when SPIHT(set partition in hierarchical trees) is used in a
dedicated codec for compressing complex holograms with ultra-high resolution. The development of codecs for complex holograms
can be largely divided into a method of creating dedicated compression methods and a method of using anchor codecs such as
HEVC and JPEG2000 and adding post-processing techniques. In the case of creating a dedicated compression method, a separate
conversion tool is required to analyze the spatial characteristics of complex holograms. Zero-tree-based algorithms in subband units
such as EZW and SPIHT have a problem that when coding for high-resolution images, intact subband information is not properly
transmitted during bitstream control. This paper proposes a method of dividing wavelet subbands to solve such a problem. By
compressing each divided subbands, information throughout the subbands is kept uniform. The proposed method showed better
restoration results than PSNR compared to the existing method.
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Fig. 1. Components of complex holograms (a) real, (b) imaginary, and (c) reconstructed amplitude
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Fig. 2. SPIHT compression results ( ) real, ( ) imaginary, (c) reconstructed real, and (d) reconstructed imaginary
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Fig. 3. Reconstruction results (a) Original, (b) SPIHT-based compression
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Fig. 4. The structure of the holographic codec used in this paper
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Fig. 6. The proposed coding method (a) the default method, and (b) the subband division method.
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Fig. 7. Compression result, (a) original, (b) non-divided subband, (c) divided subband (4096), and (d) divided subband (16384).
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Fig. 8. Reconstructed result, (a) original, (b) non-divided subband, (c) divided subband (4096), and (d) divided subband (16384)
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Table 1. Evaluation for hologram and reconstruction
Hologram SNR SSIM
9 Blue Green Red Blue Green Red
1 4.881 4.420 3.596 0.746 0.751 0.733
4096 4.607 4.576 3.953 0.749 0.754 0.726
16384 4.595 4.572 3.958 0.749 0.754 0.727
Reconstruction PSNR SSIM
Blue Green Red Blue Green Red
1 19.501 17.901 15.474 0.721 0.686 0.632
4096 18.702 17.973 15.780 0.675 0.664 0.618
16384 18.677 17.970 15.793 0.674 0.665 0.619
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