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Abstract: Holographic three-dimensional (3D) display can reconstruct the light field of a real scene,
providing all depth cues and becoming one of the best solutions for true 3D display. Computer-generated
holographic 3D display only needs to know the mathematical description of the object light wave, can
flexibly control the wavefront, and display a virtual 3D object. However, the huge amount of data and
the amount of calculations hinder the practical application of computer-generated holographic 3D display.
This paper presented data compression coding techniques for multiple stages in computer-generated
holographic 3D display, including sparse sampling of 3D objects, optimization and parameter optimization
of holographic 3D video compression coding, holographic fractal compression algorithm, effectively
reducing the amount of data. And the parallel computing capabilities of GPUs were utilized to enable fast
calculation of holograms.
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Fig.1 Teapot in 3DS MAX
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Fig.2 Hologram of the teapot
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Fig.3 Reconstruction of the teapot
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(b) Optical reconstruction
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Fig.4 Reconstruction of the teapot after sparse sampling
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Fig.5 Generation and compression process of holographic 3D video
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Fig.6 Frames 41, 45, 50, 55, 60, 65 of the teapot video
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Fig.7 Holograms of frame 1, 5, 10, 15, 20, 25 of the holographic

3D video of the teapot
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Fig.8 Average PSNR of the reconstructed teapot video from

compressed holographic video
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Fig.9 Average SSIM of the reconstructed teapot video from

compressed holographic video
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Fig.10 Block division diagram for fractal compression of holograms
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Fig.12 Reconstructed images from the fractal compressed hologram

of the plane
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Tab.1 Reconstruction quality of different coding

methods with high compression ratio

Compression

Coding ratio PSNR/dB SSIM
H.264 22.72 27.5 0.48
H.265 38.46 28.1 0.65

VP9 29.81 32.2 0.68

Fractal compression 32.14 37.2 0.76
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Fig.13 (a) Grayscale image of a panda and (b) its hologram
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