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We propose a new type of visual encryption device composed of higher-order birefringence elements.
The encryption device was fabricated by controlling the amount of higher-order birefringence so as to
give a high contrast only at a certain wavelength under polarized illumination. In this paper, we describe
the encryption device of which decoding operation is performed by plural wavelength keys. We
demonstrate that information stored in the device can be decoded only by two key-wavelength
illuminations. The decoded result is obtained under simultaneous illumination of two specific

wavelengths.
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Fig. 1 Channeled spectrum and retardation for ten
sheets of commercial retardation film.
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Fig. 2 Transmittance characteristics as function of the
amount of high-order retardation and wavelength. Solid lines
and dotted lines show decoding wavelength and nominal retar-
dation value of retardation film, respectively.

Table 1 Encoding value of birefringence order used in pixels
of the experimental device.

535 nm 635 nm Order of birefringence at 560 nm
Dark Dark 4.75, 5.75, 9.5

Bright Dark 7.0

Dark Bright 6.5,7.5

Bright Bright 5.25
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Fig. 3 Design of experimental device; (a) retardation order,
(b) simulated image illuminated by the wavelength of 535
nm, (c) simulated image illuminated by the wavelength of
635 nm, (d) simulated image under illumination of wave-
length of 535 nm and 635 nm.
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Fig. 4 Observation results of the information hiding device for
changing the wavelength of illumination.

Fig. 5 Observation result of the information hiding device
under two key wavelengths of illumination.
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