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Improvement of Digital Watermarking under Frequency Domain
For Enhancement of Resistance to Geometric Transformation Attacks

Hiroyuki TANAKA, Masaomi NAKAJIMA

Multimedia Technology Center, Research and Development Headquarters,
NTT DATA CORPORATION

Digital watermarks embedded to digital images are often invalidated by geometric transformation attacks as
scaling and clipping. Digital watermarks that use methods of frequency analysis as DCT, FFT, and wavelet
transformation tend to preserve quality of images after embedding digital watermarks, but usually can be invalidated
by geometric transformation. attacks. Other type of digital watermarks that is embedded by changing sampled value
as brightness of pixel for the value which contains information of digital watermark tends to cause quality of images
to be worse but usually has resistance to geometric transformation attacks.

We propose a digital watermarking method that is improved for enhancement of resistance to’ geometric
transformation attacks and can preserve quality of image after embedding digital watermark by combination of
digital watermarking method using DCT and anbther method which changes sampled value as brightness of pixel.
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