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ABSTRACT

Techniques are presented for creating an interesting large-scale CGH. This high-definition CGH, created by the
polygon-based method, reconstructs great mountain scenery as if viewers see the landscape through an actual window.
The object reconstructed by the CGH is a terrain that has a much larger size than the hologram itself and
self-occlusion. Therefore, a long computation time and some method to handle the occlusion are required for
computing the object field. This is why it is difficult to create this kind of CGHs. To create the target CGH, the
technique of object splitting is proposed for accelerating computation by polygon-based method and light-shielding
by masks whose shapes agree with the cross section of the terrain. Furthermore, parallel processing of memory
distributed model plays an important role to perform and speedup numerical propagation of extremely large-scaled

wave-fields.
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Fig.1 3D scene of “Mountain2”” Hologram.
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Table 1 Parameters for creating “Mountain2”

Hologram

No. of pixels 131,072 x 65,536

Pixel pitches lpm x 1pm

Type Binary amplitude
Wavelength 632.8 nm

Object model

No. of polygon (front face) 1894

Sizes (WxHxD) 328 x 44 x 200 mm3

Terrain model

Hologram

Units: mm

Fig.2 Top view of 3D scene.
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Fig.3 Side view of 3D scene.
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Fig.4 Splitted 3D scene.
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Fig.5 Segmentation of frame buffers for each object plane
in that intermediate wave-fields are computed.
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Fig.6 An example of node allocation.

Table 2 Specifications of nodes.

Node CPU Total no. RAM
of cores

0 | Gmcpacey | 8 | 14408

|| SoocHgacpu | % | 25608

2 | aocHpacpy | 16 | 8B
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of  "Mountain2"
hologram. View-points are changed from left (a)
to right(c).

Fig.6 Simulated reconstruction



