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Evolutionary Watermark Generation for Copy Detection of
Two-Dimensional Barcodes on Print Media

Abstract: This paper proposes a method for generating semi-fragile watermark for colored two-dimensional
(2D) barcodes used for quick verification of items such as airplane boarding passes and coupons. Using
Niching Differential Evolution, the proposed method finds various promising sets of 2D code color and wa-
termarking parameters for enhancing design flexibility.
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Digital Wavelet Transformation: DWT

Inverse DWT: IDWT

DWT
(
log2

M
m

)
HH HHlog2

M
m

m M

(
log2

M
m + 1

)
DWT HH

IDWT HHlog2
M
m +1

HHlog2
M
m

HHlog2
M
m +1

3.

8

Canon

PIXUS MP610 4

2

SHARP MX4500DS FUJI

XEROX C4300MP

2 3 4

3

4

4.

[1]
(2011)

1

Fig. 1 Example of colored two-dimensional codes
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Fig. 2 colored two-dimensional code

a b c

MX4500DS C4300MP

a b c

MX4500DS C4300MP

3

Fig. 3 Example of experimentation
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Fig. 4 Example of high fitness
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