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Comparison of computation time and image quality between high-definition CGHs
calculated by the point cloud and polygon-based method
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ABSTRACT

The point-based method or point cloud is commonly used for calculating object fields of computer-generated holograms
(CGH). However, many high-definition CGHs, composed of more than billion pixels, were created by using the polygon-
based method, because the point cloud was generally too time-consuming to calculate this kind of high-definition CGHs.
However, recently, performance of GPUs has been increasing more and more and allow us to generate CGHs by point
cloud much faster. In addition, the reconstructed surfaces look noisy in the conventional high-definition CGHs. We
suspect that random phase used in the polygon-based method for diffusing light from surfaces causes the noises in optical
reconstruction. Therefore, there is a great interest in a comparison of computation time and image quality between the
polygon-based method and point cloud. In this paper, we measure computation time of object fields for quasi high-
definition CGHs with the same 3D scene by the point cloud using one of the newest GPU and the polygon-based method

using CPU. We actually fabricate these CGHs and compare the quality of optical reconstructed surfaces.
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Fig.1 3D scenes of the CGHs.
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Table 1 Parameters of the test CGHs.

Number of pixels 32,768 x 32,768

Pixel pitches 0.8 pm x 0.8 pm

Design wavelength 632.8 nm

Model Flat Dodecahedron
(Npli)rir:t)irl (()):: g)oint sources 60516 80962
Number of polygons 200 72

(Polygon-based method)

Table 2 Parameters of PCs used for calculation.

PC1 (polygon-based method)

Intel X E5-2 2
CPU ntel Xeon E5-2690 v

(3.00 GHz)
Main memory 512 GB
Number of real cores 20
Software* MKL 11.2/WFL 3.3.2/PSL 1.5

PC2 (point cloud)

NVIDIA GeForce GTX

GPU TITAN X (1.08 GHz)

Global memory 12GB

Number of CUDA cores 3072

Software CUDA 7.5

Host CPU Intel Core i7-5930K
(3.50 GHz)

* WFL/PSL are software library distributed in our site.
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