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Abstrakt: Navrzeny a implementovany byly tfi rizné metody pro watermarking video
sekvenci, které jsou komprimovany podle standardu H.264. Dvé z téchto metod
reprezentuji metody, které watermark vkladaji ve frekvenéni oblasti, zatimco treti
patii mezi metody, které watermark vkladaji do obrazové oblasti. Vkladani
watermarku ve frekvené¢ni oblasti probiha zménou transformacénich koeficienti,
které jsou ziskany primo z komprimovaného proudu dat. Watermark, ktery ma
byt vlozen v obrazové oblasti, je pred vlozenim do téchto koeficientd nejprve
transformovan do frekvencéni oblasti.
Dale byl navrzen a implementovan obecny watermarkovaci systém, ktery
poskytuje jednoduché rozhrani usnadnujici implementaci konkrétnich metod.
Odolnost navrzenych metod vié raznym utokim byla provérena a vzijemné
porovnana sadou nékolika testu. Testy simuluji nasledujici utoky: rekompresi,
zménu meéritka, orezani, zbaveni Sumu, zaSuméni, rozmazani, zaostreni,
mnohondsobné vkladani watermarku a tzv. konspiraé¢ni utok.

S ohledem na robustnost a viditelnost watermarku v obraze je metoda, ktera
watermark vklada do obrazové oblasti, preferovana pred ostatnimi metodami.
Klicova slova: watermarking, komprimované video, H.264, frekvenéni oblast,

obrazova oblast

Title: Video Watermarking

Author: Martin Zlomek

Department: Department of Software and Computer Science Education

Supervisor: RNDr. Josef Pelikan

Supervisor's e-mail address: josef.pelikan@mff.cuni.cz

Abstract: Three different watermarking methods for video sequences compressed
according to the H.264 video coding standard have been designed and
implemented. Two of them represent frequency domain methods while the third
belongs to spatial domain methods. Embedding in frequency domain is applied to
transform coefficients obtained directly from the compressed video stream. The
spatial domain watermark is transformed to frequency domain before embedding.
Further, a generic watermarking framework has been designed and implemented
in order to provide a simple interface for easy implementation of particular
watermarking methods.
The proposed methods have undergone several simulation tests in order to check
up and compare their robustness against various attacks. The test set comprises
recompression, scaling, cropping, denoising, noising, blurring, sharpening,
multiple watermark embedding and collusion attack.
The spatial domain watermarking method is preferred to frequency domain
methods with respect to robustness and perceptibility.
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