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Creation of a CGH reconstructing urban landscape
seen through hologram window
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ABSTRACT

Computation techniques are proposed to create a CGH that reconstructs the view of an urban landscape from a window.
This type of CGH must reconstruct a large field of vision, and thus requires a large area of the object field. As a result,
the computation time is commonly much longer than that of normal CGHs. To calculate the CGH, the switch-back
technique that realizes high-speed computation of the polygon-by-polygon silhouette method is used for the occlusion
processing. The switch-back technique has a characteristic that computation is accelerated by dividing the object model
in depth, but there is an optimal number of division. In addition, it is necessary to divide the object field in segments,
because the object field must be expanded dependently on depth. In this report, computation time is estimated using
measured I/O speed and performance index of a CPU to optimize the number of sub-model division.
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Fig.1
object field.
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An example of the 3D scene and model of the urban landscape with a large field of vision and
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Fig.2 The principle of the acceleration technique of
the switch-back method by dividing object

Current segment

Fig.3 Computation of object fields using the
segmentation technique.
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Table 1 Parameters of the computer used for
estimation and computation.

oS Windows server 2012 R2
CPU Xeon CPU E5-2683 v4 x 2
CPU clock [GHZz] 2.1

No. of real cores 32

Memory [GB] 768

Bio [s/B] 2.9 x10°

arrr [S/FFT(M)] 3.0 x1071°

LAUIL & 1 ALALLIVIVLID UDLVU LUL VIVAULLLE UV UNJLL,

131,072 X 65,536

Number of pixels

Pixel pitches [pum] 0.8 x0.8
Size of CGH [cm?] 104 x5.2
Design wavelength [nm] 633
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Fig.5 Optical reconstruction of the fabricated CGH.



