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Authentication using a two-dimensional (2D) code has been widespread in train and airplane boarding passes, e-
commerce and so on. Because 2D code can be easily duplicated, inappropriate use of copied 2D code is concerned.
Therefore this study proposes a method for designing a digital watermark that detects replication of 2D code
displayed on a smartphone screen. The proposed method designs an effective watermarking scheme for various
smartphone models using multi-objective optimization including optical simulation. Experimental results showed
that the proposed method can design a watermarking scheme with the same performance as the previous work
whereas it does not require using actual smartphones during long time optimization.
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