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Comparison of computation time between point-based and polygon-based
method using the switch-back technique with GPU
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ABSTRACT

The switch-back method is implemented in GPU and its combination of the point-based method is compared with
that of the polygon-based method. The measured computation time of 32Kx32K CGH shows that the switchback
method has an effect of accelerating computation by the point-based method. However, the results also show that the
total computation time is dominated by that of field propagation.
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Fig. 1 3D scene used for comparison without
occlusion culling.

Table 1 Parameters used for comparison.

Number of pixels

32,768 x32,768

Pixel pitches 0.8um x 0.8pm
Design wavelength 632.8 nm
Model Dodecahedron
Number of polygons 960
Division of sub-model 5
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Fig. 2 Measured computation time without
occlusion processing.
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Fig.4 3D scene used for comparison with the
switch-back method.

Table 2 Parameters used for comparison with
the switch-back method.

32,768 x32,768

Number of pixels

Pixel pitches 0.8um x 0.8pum
Design wavelength 632.8 nm
Model Five Rings
Number of polygons 5000
Division of sub-model 9

K% Figs5 IR T. ZO/RRNG, AL v TF Ny 7k
TREHEZITT2HA1E, RY T9ELD Ak
WIEOFTPIELS 22D Z ENahd.

Fig.6 (278 LT- MR OWNREZ /L5 &, mOER
IZE DAY Tt OFHHERFFAN 7.6 # & IEEITH
W2 ENDMND., ZHUIROHEAICL D EEZ DR
5. A v F RNy 7 iEEZHOCTREEEZTT O 5HE,
ovxy MRAIC K DIERREAT O T2 OIS i &

Processing of each polygon

|

Backward propagation of small
part of wave-field(FFT X 2)

Masking

¥

Computation of polygon field

Polygon-based method

(FFT X 2+Interpolation) Point-based method

v

Forward propagation of small part
of wave-field(FFT X 2)

Fig.3 Flow of object-field computation by the switch-back method.
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Table 3 Specifications of hardware and
software used for comparison.

Host

CPU Intel Core 17-6800K (3.40 GHz)
Memory 96 GB

Cores 6

Device

NVIDIA GeF TX
GPU A\ GeForce G
TITAN X (1.08 GHz)

Memory 12GB

CUDA cores 3072

Software CUDA 7.5
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Fig.5 Measured computation time with the
switch-back method.
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Fig.6 Itemized computation time.



