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Abstract

With now increasing more widespread usage of high-resolution scanners, the feasibility of imitating original
security documents is becoming inevitable. In this situation, to propose a novel anticounterfeiting concept is
enormous technological importance. Accordingly, we have developed printed matter that cannot be easily counter-
feited, by placing embedded images in security documents. We named this embedding technique ImageSwitch® and
the software required for embedding, “the Screen Generator software”. By using this technique with multi-purpose
ink, we were able to produce printed material that is greatly protected against counterfeit. Also, this technique can
be used with less expensive anti-counterfeit products utilizing four-color process ink used in general commercial
printing. Also, we have developed an authenticity verification method that does not requires any tools and another

method required wits only simple tools or special business verification equipment, as well as electronic verification

via a network.
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In this report, we will introduce various prototypes, their principles and practical applications.
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Fig.1 Tiling the device space in a halftone type 16

halftone dictionary

Figure 1 shows how the device space is tiled when
two rectangles are defined. The last row in the first
rectangle is immediately adjacent to the first row in the
second rectangle, and the rows start in the same column.
The sethalftone operator can be used to install a Type
16 halftone dictionary. For this type of halftone, the first
Width * Height * 2 characters are read from the
Thresholds file ;if a second rectangle is defined, then
another Width2 * Height2 * 2 characters are read. The
resulting threshold array is saved in internal storage. A
rangecheck error will result if not enough data is avail-
able to define the two rectangles. If no error occurs, the
file is closed on EOF ; otherwise, it is left open.
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(IR Transparent Ink)

Secondary Image Area
(IR Transparent Ink)

IR Absorbing Ink

Fig.2 Screen arrangement
Large cells : visible images (IR transparent ink)
Small cells: latent images (IR absorbing ink)
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Visible Gradational
Image Area
(Cyan Magenta & Yellow)

Cyan Magenta & Yellow
Carbon Black

Fig.3 Screen arrangement for process printing inks (1)
Large cells : visible images (IR transparent ink =Cyan,
Magenta and Yellow inks)

Small cells: latent images (IR absorbing ink =Carbon
Black inks)
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Halftone Image Pl

Primary Image Area

Secondary Image Area
Halftone Image P2

e

Halftone Image P1

Halftone Image P2
Fig.4 Screen arrangement for process printing inks (2)
The halftone image P1 in large cells : visible images (IR
transparent ink =Cyan, Magenta and Yellow inks)
The halftone image P2 in small cells : latent images (IR
absorbing ink =Carbon Black inks)
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Fig.5 Screen arrangement for process printing inks (3)
dl, d2 : Halftone Type 16
m : ImageSwitch® mask
P3: Screen Arrangement for process printing inks (cyan)
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2.2 ImageSwitch® thermo
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2.3 ImageSwitch® inkjet (color laser)
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Fig.6 Screen arrangement for thermo printing inks (4)
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Fig.7 On demand security printing model for certificates
By sending the picture images and ID information to a contents server addressed to certain individual’s mail addresses,
this software enables the automatic processing and replying of secure PDF files with ImageSwitch® .
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Process four
Color Printing

Process four
Color Printing

On-Demand
Color Printing

On-Demand
Color Printing
(Variable Printing)

Color Inkjet
or
Color Laser Printing

Ordinal Under IR
Fig.8 Specimen for ImageSwitch® YMCK, ImageSwitch® inkjet (color laser)
Fig. 8 shows a sample involving image-shifting feature under infrared rays.

Ordinal Ordinal Thermo‘ Chromic — image—shifting —
Pink ink Purple ink ink

Fig.9 Specimen for ImageSwitch® thermo
Fig. 9 shows a sample involving image-shifting feature by temperatures.
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