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Improvement of image quality of RGB color filters CGH

using HOE for narrowing illumination spectrum
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ABSTRACT

The reconstructed full-color image of CGHs using RGB color filters blurs unless a laser light source is used. This is
because chromatic aberration occurs due to broad transmission spectrum of the RGB color filters. However, laser light
sources are not only expensive but also problematic from aspects of visual damage and speckle noises. In this study, three
holographic optical element (HOE) for spectrum narrowing are fabricated at three wavelength corresponding to red, green,
and blue colors. These HOEs are stacked and used to improve the reconstructed image of CGHs with RGB color filters,
illuminated by a broadband high-brightness white LED with phosphor.
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Fig. 1 Narrowing spectrum of an LED light source

using the stacked HOE.
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Fig. 2 Setup for two-beam interference to fabricate
volume HOEs and measure the properties. L,
lens; SF, spatial filter.

Table 1 Parameters used for HOE fabrication.

Color Red Green Blue
Wavelength [nm] 640 532 488
Exposure [mJ/cm?] 15 20 25
Ratio of input to output 1:1
intensity ’
Exposure time [s] 2 4
Number of trials 3
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Fig. 3 Diffraction efficiency for the incident angle
in Bayfol® HX 200 photopolymer.
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Fig. 4 Wavelength selectivity for the incident angle
in Bayfol® HX200 photopolymer.
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Fig. 5 Design of the stacked HOE.
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Fig. 6 Setup for fabricating HOEs. L, lens; SF,
spatial filter.
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(c) Refraction spectrum of the stacked CGH.

Fig.7 Comparison of illumination spectra.

HOE(G—R—B) Optical fiber ferrule

Fig. 8 The structure of the fabricated illumination
unit.

Fig. 9 Exhibition of a CGH using the fabricated
illumination unit.
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Fig. 10 The 3D scene of the sample full-color CGH
with RGB filters.

Table 2 Parameters of the sample CGHs.

Color Red Green Blue
Number of pixels 131,072 x 262,144
Pixel pitch [pm] 0.8x0.4

Size [mm?] 104 x 104
Wavelength [nm] 635 517 443
Viewing angle [°] 23 19 16

(a) Without HOE (b) With HOE

Fig. 11 Optical reconstruction of the sample CGH (a)
without and (b) with the stacked HOE.



