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Computation of Polygon-based CGH by Using GPU
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ABSTRACT

The polygon method, proposed for computing the object field of surface-modeled objects, is implemented in GPU for

the final purpose of real-time computation in electro-holography. Measurements of the computation time verify that

GPU can accelerate the computation in cases that large polygons are computed in large number of pixels. However, in

some cases, many small polygons for example, GPU is not effective in the polygon method.
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Fig.1 Procedure for computing object fields by using GPU.



1.| Painting polygon shape
!
2.| Multiplication of diffuser
!
3. FFT
!
4.| Spectral re-mapping
!
5. | Translational propagation
!
6. Inverse FFT
l
7.| Addition to frame buffer

Fig.2 Procedure for computing a polygon field by using GPU.
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Fig.3 Examples of computation processes using GPU ;

(a) amplitude and (b) phase images of a surface function,
(c) spectrum of the surface function, (d) re-mapped
spectrum with bilinear interpolation, and (e) resultant
polygon field.
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Table 1 Environments used for measurements of computation

time.

CPU Intel Core 17 920 (2.66 GHz)
Memory PC3-12800 2 GB x 3 (6 GB)
Graphic board NVIDIA GeForce GTX 295
(0N Windows7 professional x64
CUDA Version 3.0




Table 2 Parameters used for computation.

Hologram
Pixel pitch 10 pm x 10 um
Number of pixels 1024 x 1024
2048 x 2048
4096 x 4096
Reconstruction wavelength  632.8 nm
Object name Sphere
Number of polygons 112 (visible:56)
Radius 8.2 mm (1024 X 1024)
16.4 mm (2048 X 2048)
32.8 mm (4096 X 4096)
Object name Cube
Number of polygons 12 (visible:6)
Length of a side 8.2 mm (1024 X1024)
16.4 mm (2048 X 2048)

32.8 mm (4096 X 4096)
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Fig.4 Object models of a cube (a) and sphere (b).
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Fig.5 Amplitude images of object fields of a cube (a) and
sphere (b).
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Fig.6 Computation time measured in the cube object.
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Fig.7 Computation time measured in the sphere object.
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Fig.8 Itemized computation time in GPU
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