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A New Measurement Method for Multi-spec Color of Rainbow Holographic
Product in Roll-to-roll Printing

CHEN Wei
(Shanghai Cigarette Print Factory, Shanghai 200125, China)

ABSTRACT: The paper aims to develop a special light source and multi-spec imaging system to solve the color mea-
surement problem of rainbow holographic in roll-to-roll printing. The special dome light source was designed based on the
diffraction inhibition model to achieve uniform light incidence (—n/2 ~ n/2) on the irradiated surface as integrating sphere.
The multi-spec CCD camera, which was similar to the traditional RGB three-channel camera, can generate 12 ~ 36 spec-
tral channels images. The dome light source achieved uniform light intensity, had apparent inhibiting effect on diffraction
light on surface of holographic printed product, and weakened the dispersion effect of diffraction grating. And spectral
characteristics in multiple channels of product were obtained by multi-spec camera imaging. The multi-spec imaging sys-
tem with dome light source design has good color expression, which can achieve accuracy within two degrees of color
difference.
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Fig.1 Sketch map of reflective planar grating
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Fig.2 Diffraction intensity distribution of incident light at 45°
incident angle
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Fig.3 Diffraction intensity distribution under full-angle
irradiation
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Fig.4 Optical principle sketch map of dome light
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Fig.6 Comparison of Yuxi cigarettes image
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Fig.7 Comparison of Huanghelou cigarettes laser image

a HRGIR
B e

»
; g
SR e

S"\“ TEZEINTRN E‘fﬁ‘x

J

Bl
i uwumw = “”‘;”::'"‘“33’3’ 1
. a4 g 3 = o = T ]
b %]ﬁj'ﬁ/)?
8BRS HE G R RA

Fig.8 Comparison of Huanghelou cigarettes gold card image
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Fig.11 Comparison spectrum of 12-channel CCD
camera and XRite
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