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Electronic Scrap System

Koicar KaMijo,t NOBORU KAMIJOt and MASAHARU SAKAMOTOf

Digitalization has been pervading in various areas, including camera, telephone, TV, and so
on. On the other hand, paper media forms, such as newspapers and magazines, still have
large market shares, and we see no sign they will be completely digitized. However, demands
to connect between these analog and digital worlds are increasing. Barcodes and watermark-
ing are examples of the technologies used to connect them. However, the problem is that a
barcode occupies space and disrupts the layout of the article, and watermarking has limited
capacity for embedding data. In this paper, we propose an “Electronic Scrap System”, which
connects the analog and digital world, solving these problems. In this system, we superimpose
invisible barcodes on printed articles using invisible ink, then take pictures of them using a
special camera equipped with a special LED (Light Emitting Diode) that is sensitive to the
invisible ink, decode the encoded data after the image is processed, and extract the informa-
tion. We made a prototype cell phone which includes the code extraction algorithm and the
LED attached outside the device, and confirmed that we can correctly extract the information
from the photo image taken by the cell phone.
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Fig.1 The Electronic Scrap System for cell phones.
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Fig.4 Structure of a QR code.
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Fig.7 Invisible code printing support system.
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Fig.8 The RGB channel images and the difference between

the R and B channels of the photo image from (d) in
Fig.5: (a) R channel, (b) G channel, (c) B channel,
(d) absolute value of the difference between the B
channel and the R channel (|B — RJ).
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Fig.9 The steps of the processes of the extraction system.
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Table 2 Experimental result.
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Fig.16 Images used for the experiment.
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