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Increase of horizontal viewing angle of full-parallax high-definition
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ABSTRACT

A smooth arched full-parallax computer-generated hologram (CGH) is crated to obtain a wider horizontal viewing

angle than that of ordinary plate-type high-definition CGHs. The fringe pattern, based on a polygonal prism with 16 planes,

is transferred to photopolymer and curved smoothly. The calculation and fabrication techniques are presented, and the

optical and simulated reconstructions are demonstrated for verification of the proposed technique.
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Fig. 1 Calculation of (a) the object field based on coordinates rotation in elementary planes, and (b) the fringe

pattern based on expansion of cylindrical facets.
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Fig. 2 Definition of the angle of neighboring
elementary CGHs.

Fig. 3 Estimation of the viewing angle in arched CGHs
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Fig. 4 Transfer of the mask pattern to photopolymer.
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Fig. 5 Transfer of the mask pattern by tiling.
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Fig. 6 The 3D scene of the test CGH.

(a) Center

(b) Left (c) Right
Fig. 7 Simulated reconstruction of the 16-plane
arched CGH.

Fig. 8 A photograph of the fabricated smooth
arched CGH.
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(a) Center
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Fig. 9 Optical reconstruction of the smooth arched CGH

made of photopolymer.

Table 2  Parameters used for calculating the amplitude

mask.
No. of sample points of object 131,072 x 65,536
field
Sampling interval of object field 0.8 x 0.8
(Axx Ay ) [um]
Size of mask (W x H) [cm] 10.4 x5.2
Design wavelength [nm] 532
Curvature radius [mm] 75
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