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Precise Tracking Loop of GPS Code

YAO Yanxin' YANG Dongkai* DING Fan®* ZHANG Qishan®
(1 School of Instrumentation Science and Opto-electronics Engineering, Beihang University,
37 Xueyuan Road, Haidian District, Beijing 100191, China)

(2 School of Electronic and Information Engineering, Beihang University, 37 Xueyuan Road,

Haidian District, Beijing 100191, China)

Abstract: In order to realize the precise tracking of GPS code in the environment of satellite
motion, discriminators gain conception is given and the gain forms of the usual discriminator
are derived. Then the deduction is given that the larger the discriminator gain is, the higher
the pull in speed is and the lower the steady tracking precision is. The effect of correlator
space, loop bandwidth and the correlator gain on precise tracking are discussed. The analysis
is given that correlator space decrease deduces the tracking error more than dynamic de-
crease. The correctness of the deduction and the analysis are validated by the Matlab simula-
tion platform. At last, a more reasonable loop design scheme is proposed based on narrow
correlator and dot production discriminator.

Key words: GPS; C/A; discriminator; tracking
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Gray-level Digital Watermarking Algorithm Based on SVD

LI Xudong'

(1 School of Mathematics &. Statistics, Zhejiang University of Finance &. Economics,

18 Xueyuan Street, Hangzhou 310018, China)

Abstract; A novel SVD based gray-level digital watermarking algorithm is presented. In this
algorithm, data from high bit to low bit of decomposed bit planes of the gray-level water-
mark image are embedded respectively into corresponding singular values from large to small
obtained by SVD of sub blocks of the original image. And that the revision for resistance
against brightness-and-contrast adjustment is adopted makes that this algorithm has the ro-
bustness against brightness-and-contrast adjustment attack. The experimental results show
that this algorithm has fine transparency of the embedded watermark and has extremely
strong robustness against brightness-and-contrast adjustment attack, and it has as well
strong robustness against other common image-processing attacks such as image smoothing,
noise adding, color dithering., and JPEG-compression.

Key words: digital watermark; SVD;gray-level watermark;copyright protection
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