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A Study on a Deep Learning Watermarking Method Capable of
Representing 31x31 Image Logos

AKIHIRO KINUGAWA '!  SHIGEYUKI SAKAZAWA !

Abstract: A trained DNN (Deep Neural Network) is a kind of intellectual property, and its copyright protection technology is
required. Watermarking in DNN is one of solutions and there are many researches. Almost all the existing researches have a
common problem on persuasion to non-experts, because some methods just output the watermark information by a “black-box”
calculation, other methods insist that misclassification of a specific image means watermark existence. Hence, we propose a novel
method which can represent a Logo image of copyright owner in an intuitive way. It is applicable for 1000 class image classification
DNN, and 1000 elements of DNN outputs are organized as 31x31 pixels to show Logo image. Computer simulation results show
that our watermarking method can clearly represent the Logo image when specific key images are inputted to DNN, while it has
low impact on the image classification task for normal images.
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