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ABSTRACT

A wave-optical theory to remove hidden-surfaces is discussed in digitally synthetic holograms for three-

dimensional surface objects. This theory uses the method of the coordinates rotation in Fourier domain. Since

the rigorous form of the theory needs four times FFT and twice interpolation of Fourier spectrum, the original

algorithm is a little time-consuming. However, in lowest-order approximation, the algorithm results in masking

the wave field behind the object surface with its silhouette. A recurrence formula in this approximation, called

silhouette approximation, is presented for giving the well-defined procedure to synthesize object fields, in which

hidden-surfaces are removed. Optical reconstructions of a hologram are demonstrated to verify the presented

algorithm.
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Fig. 2 The basic principle in hidden surface removal by employing a wave-optical method. A wave field

is obtained on a object surface by the coordinate rotation in Fourier domain (a) and masked on the

surface (b). Finally, the masked field is again rotated and calculates its complex amplitude on a plane

parallel to the hologram (c).
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Fig. 1 Conventional algorithms for hidden-surface
removal in the layered model (a) and the point

source model (b).
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Fig. 3 Calculation of the object field of a tilted
object surface S,, (a) and the field masked by the

silhouette of the same surface S,, (b).
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Fig. 4 Optical reconstructions of a hologram syn-

thesized by using the presented recurrence formula
in silhouette approximation. The viewpoint moves
up and down (a)—(d).
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