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Acceleration of hidden surface removal in high-resolution CGH

created for sparse 3D scenes
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ABSTRUCT

A method for accelerating hidden surface removal is proposed in full parallax CGHs with sparse 3D scenes. The

method based on the conventional silhouette method is derived from Babinet’s principle and uses partial wave field

propagation for the acceleration. The conventional silhouette method is much time-consuming in creation of

high-definition CGHs, because the whole wave field that cannot be stored in the memory of a computer must be

propagated many times. The proposed method eliminates propagation of the whole wave field and uses only

propagation of partial wave fields. Therefore, the method computes the object field fast especially in sparse 3D scenes

composed of many small objects. A new polygon-based high-definition CGH computed by the proposed method is

demonstrated.
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Fig. 1 Three types of numerical propagation in segmented wave fields.
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Fig. 2 The flow chart of the procedure for the proposed
method.
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Table 1 Parameters used for creation of “Aqual” CGH.

Number of pixels 32,768 x 32,768

Pixel pitches 1.0 ym x 1.0 pm
Number of Segments 4 x4
Reconstruction 632.8 nm
wavelength

CPU AMD Opteron850 (2.4 GHz)
Number of CPUs 4
Memory 16 GB
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Fig. 2 The 3D scene of “Aqua2” CGH.



Table 2 Parameters used for creation of “Aqua2” CGH.

Number of pixels 131,072 x65,536

Pixel pitches 0.8 um x 1.0 ym
Number of Segments 2 x4
Reconstruction 632.8 nm
wavelength

CPU Xeon E7330 (2.4 GHz)
Number of CPUs 16
Memory 96 GB
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Fig. 3 Number of computations for numerical
propagation of a single segment and the estimated
computation time.
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Fig. 4 Photographs of optical reconstruction of
“Aqua2” CGH. Photographs (a)—(c) are taken from
different viewpoints
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