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word length characteristics in digital control using delta

Fault Detection Filter for Delta Operator-Based Systems with Time-Delay

ZHANG Duan-jin, MENG Shan, GUO Hao, GUAN Li-li

(School of Information Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract; This paper studies the design problem of robust fault detection filters for Delta operator discrete sys-
tems with state delays. Based on the traditional filter using the shift operator, a new filter model to fault detec-
tion for Delta operator systems with time-delay is given. Sufficient conditions for the existence of the robust
fault detection filter and its explicit expressions are developed in terms of linear matrix inequalities (LMIs) ap-
proach. When LMIs are feasible, the optimal robust fault detection filters of Delta operator formulated systems
are obtained. The presented results can bring the fault detection for continuous time systems and discrete time
systems into the unified Delta operator framework. The simulations show the effectiveness of the proposed ap-
proach.

Key words: discrete time systems with time-delay; fault detection; Delta operator; filter model
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A Semi-fragile Watermarking Authentication Algorithm Based
on Block and Wavelet Domain of Image

WU Feng-xiang' , YUE Xiao-li*, XU Jiang-feng’

(1. Water Conservancy Vocational School, North China Institute of Water Conservancy and Hydroelectric Power, Zhengzhou
450002, China;2. School of Information Engineering,Zhengzhou University ,Zhengzhou 450001, China)

Abstract; A new semi-fragile watermarking authentication algorithm is proposed, the algorithm first divides
the image into four blocks, then the feature of each block of image is extracted from low frequency coefficient
of three level wavelet transform, and then the feature as the watermark is embedded into corresponding block
of image, the four blocks embedded into watermark were combined into a new image. The watermark can be
extracted without involving either the host image or the original watermark. Theoretical analysis and experi-
mental results show that the algorithm can be carriers of images of any size, and with good transparency, and
it can not only resist non-malicious attacks, such as noise and lossy compression, it can also effectively detect
and locate the cut, replaced, and other malicious attacks.

Key words; semi-fragile watermark; block; wavelet transform; image authentication



