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ABSTRACT

A novel technique for hidden surface removal is proposed for fast calculation of full-parallax CGHs. This technique is based on
Babinet’s principle and the silhouette-masking that is the wave-optical method for light shielding in occluded scenes. The
technique of the silhouette-masking is proposed as a practical solution of hidden-surface removal in full-parallax CGHs. However,
this is very inefficient algorithm, because numerical propagation of the whole wave field must be performed polygon by polygon
or object by object in the whole object space. The technique proposed in this report improves the silhouette-masking and makes it
possible to accelerate the process by performing numerical propagation of partial wave fields. In this technique wave fields given
in planes parallel to the hologram is divided into rectangular segments and only the segments of the wave field around polygons of
the object are numerically propagated. Experimental results and estimation of computational complexity as well as basic
formulation are presented.
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Fig.4 Light shielding in a single mask by Babinet’s
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Fig.5 Light shielding in multiple masks by Babinet’s
principle.
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Fig.6 An example of the procedure for the proposed
method.
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Fig.7 Computational complexity of the proposed
method as functions of the number of polygons.
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Fig.8 The object model for the experiment of optical
reconstruction of an occluded scene.
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Fig. 9 Photographs of the optical reconstruction of the
fabricated CGH, taken from some angles.



