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ABSTRACT

A novel technique is proposed to improve the method for rendering transparent objects in polygon-based computer
holography. The method, previously proposed, has a severe restriction; the object model must have a planar backside to
simplify calculation of wavefields propagating inside the transparent object. The proposed new method removes the
restriction by employing an intermediate plane where all incident wavefields entering through the backside polygons are
superposed. Moreover, several techniques are proposed to reduce the computation time: dividing an object into sub-
models and optimizing spectral remapping used for rotational coordinate transformation of wavefields.
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Fig. 1. Boundary condition.
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Fig. 2. The field propagation between each polygon inside a transparent
object. (a) The limited object shape in the previous work [5]. Calculation
without (b) and with (c) the intermediate object plane.
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Fig. 3. Procedure for calculating the wavefield passing
through polygon Pp.
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Fig. 4. Dividing the object into several sub-models
to reduce the diffraction area of each polygon.
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Fig. 5. Rotational coordinate transformation from the
parallel local coordinates to the tilted local
coordinates in Fourier space.
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Fig. 6. The 3D scene of the created FP-CGH.
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Table 1  Parameters used for creating the FP-CGH.
Number of pixels 65,536 x 65,536
Pixel pitches I um x I um
Wavelength 632.8 nm
Refraction index of object 1.5
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Fig. 7. (a) The CG image of the 3D scene used for
creating the FP-CGH, (b) Optical reconstruction of
the FP-CGH.



